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PREFACE. 


T HE Authors of Original Papers and ComiminicarioAs fn the 
present Volume are Sir George Cayley, Bart.; Mr. Acton; 
Mr. Robert Lyail; T. L. N.; W. Henry, M. D.; A. M.; N.; 
Mr. T. Sheldrake; T.LeGay Brewerton, J£sq. F. R.Phys S. Edin.; 
Mr. P. Barlow; Francis Ellis, Esq.; W. N.; G. O.; A. B; J. Bos- 
toek, M. D.; J. F.; C.; Mr. R. Winter; G. Cumberland, Esq.; 
T. Forster, Esq.; L. O. C ; Mr. B. Cook; Rev. J. Blanchard; 
Dr. Clarke; J. Gough, Esq. 

Of Foreign Works, M. Modeste Pareletti; M. Bucholz; M. 
Hassenfratz; M. Vauquelin; M. Klaproth; M. Robiquet; M. 
C. L. Berthollet; M. Guyton-Morveau ; Prof. Proust; M Coutelle; 
Dr. Haldat; J. B. Mollerat; Mr. W. Maclure, F. Phil. Soc. of 
Philadelphia; M. Descroizilles, Senr.; B. L; M. Laugier; M. 
Fourcroy ; M. Theodore de Saussure; M. Prieur; M. J. C. Dela- 
metherie; M. Parmentier; M. Theodore de Grotthuss; M. Pey*- 
rard; M. Gehlen. 

And of British Memoirs abridged or extracted, Mr. Edward 
Troughton ; W. Hyde Wollaston, M. D. Sec. R. S.; T. A. Knight, 
Ksq. F. R. S. ; H. Davy, Esq. Sec. R. S. Prof. Chem. R. I. ; 
Everard Home, Esq. F. R. S; Mr. W. Brande; Gk Pearson, M. D. 
F. R S. ; J. Miller, Esq.; W. Allen, Esq. F. R. S.; W. Hasledine 
Pepys, Esq. F. R. S. ; Lieut. James Spratt, R. N.; Richard 
White Esq.; Mr. R. Porrett, jun.; Capt. W. Bolton, R. N.; Rev. 
W. Gregor. 

The Engravings consist of I. Figures 1,4, 5, 6, and 7, (in 
one Quarto Plate) of Mr. Troughton’s Apparatus for dividing 
Astronomical Instruments; 2. Figs. 2 and 3, of Mr. Troughton’s 
Apparatus for dividing Astronomical Instruments; 3. Diagrams 
illustrating the Art of Aerial Navigation, by Sir George Cayley, 
Bart; 4. Leaf of the Mimosa Pudica, by Mr. Robert Lyall; 5. Sir 
George C*ayley on Aerial Navigation ; 6. Apparatus for procuring 
Potassium ; 7. Dr. Wollaston’s reflecting Goniometer ; 8. The In« 
tervertebral Joint of the Shark; 9. Mr. Miller’s Drag for finding 
and raising the Body of a Person drowned; 10. His Reel Safe¬ 
guard, for the Security of a Person going to the Assistance of o®e 
Drowning; 11. His Missile Rope to be Hung to a Person in Danger 
of being drowned; 12. Apparatus of Messrs. Allen and Pepys, for 
the Respiration of Gasses by Animals; 13. Lieutenant SprattV 
Homograph; 14. Mr. White’s improved File for Letters,* Receipts, 
&c.; 15. Diagrams illustrative of certain Properties of Solids, by 
John Gough, Esq.*; 16. Capt. W. Bolton’s Method of figging bis 
Jury Mast, and setting up a Ship’s lower Rigging* 
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ARTICLE I. 


An Account of a Method of dividing Astronomical and other 
Instruments , by ocular Inspection; in which the ufual Tools 
for graduating are not employed ; the whole Operation be- 
ing so contrived , that no Errour can occur but what is 
chargeable to Vision, when assisted by the best optical 
Means of viewing and measuring minute Quantities. By 
Mr. Edward Troughton. Communicated by the Astro¬ 
nomer Royal*. 


Jt would ill become me, in addressing myself to the Division of as* 
members of this society upon a subject which they are so *«>n®n»cal in- 
well enabled to appreciate, to arrogate to myself more than * trumen 
may be assigned as my due, for whatever of success may 
have been the result of my long continued endeavours, ex¬ 
erted in prosecuting towards perfection the dividing of In¬ 
struments immediately subservient to the purposes qf astrono¬ 
my. A man very naturally will set a value upon a thing, 

* Philos. Trans, for 1809, p. 105. 
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ON DIVIDING INSTRUMENTS. 


much of his life has lieen,, expended ; and I 
**“ , thcrefove, be pnrrhmed for saying* tlmt5*con- ** 

le attainments which I have made on "this snb- 
fo valuable to be lost* and being encouraged also by 
gree of attention which the Rovul Society has ever 
paid to practicul subjects, l feel myself ambitious of pre- 
» seating them to the public through what 1 deem the most 

respectable channel in the world. 

,-The pirhorN It was as earlyvi^he year 177.3, being then apprentice to 
tu’rncd'to brother, the late Mr. Jolm Troughton, that the art of 

dividing had become interesting to me; the study of as¬ 
tronomy was also new and fascinating; and I then formed 
the resolution to aim at the nicer parts of mv profession, 
lib bro her At the time alluded to, my brother, in the art of dividing, 
siohul in it. was justly considered the rival of Rumsden; but he was 
then utmost unknown beyond the narrow circle of the ma¬ 
thematical and optical instrument makers; for whom he 
was chiefly occupied in the division, by hand, of small as¬ 
tronomical quadrants, and Hadley's sextants of large radius. 
Notwithstanding my own employment at that time whs of a 
much inferior nature, vet l closely inspected his work, and 
Defect of tha tried at leisure hours on waste materials to imitate it. With 
common prac- ag s t e{U j v a band, and as good an eye, as young men gene- 

ViCC. • * o n 

rally have, I was much disappointed at finding, that after 
having made two points, neat and small to my liking, l 
could not bisect the distance between them, without en¬ 
larging, displacing, or deforming them with the points' of 
the compasses. This circumstance gave me an early dislike 
to th^tools then in use; and occasioned me the more un¬ 
easiness, us T foresaw that it was an evil which no practice,, 
care, or habit could entirely cure: beam-compasses, 
spriag-dividers, and a seal** of equal parts, in short, aps- 
peared to me little better than so many sources of mis¬ 
chief. 

Turning sup- I had already acquired a good share of dexterity, as a 

pnSed to be general workman.''Of the different branches of our art, that 
nearest pc.rfec- ° , . . _ . 

tioa. of turning alone seemed to'me to border on perfection. -I his 

jatenife conceit, fallacious as [ afterwards found it, iu«- 

*nished the first train of thoughts, which led to the method 

about to be described ; for it occurred to me, that if 1 could 


Defect of the 


ON DIVIDING INSTRUMENTS. 


by any means apply the principle of turning to the art of 
** dividing instruments, the tools liable to objection might be 
dispensed with. «rhe means of doing this were first sug- Application t>f 
gested by seeing the action of the perambulator, or mea- marking 1 divi- 
suring wheel; the surface of the Earth presenting itself assions. 
the edge of the instrument to be divided, and the wheel of 
the perambulator as a narrow roller-acting on that edge; 
and hence arose an idea, that some easy contrivance might 
be devised, for marking off the revolupoos and parts of the 
roller upon the instrument. Since* the year above-men¬ 
tioned, several persons have proposed to me, as new, divid¬ 
ing by the roller, and I ha\e been told, that it also occurred 
long ago to Hook, Sisson, and others; but, as Hutton on 
watch-making says, “ I do not consider the man an iu- 
“ veutor, who merely thinks of a thing; to be an inventor, 

“ in my opinion, he must act successfully upon the thought, 

“ so as to make it useful.” I hud no occasion, however, to 
have made an apology for acting upon a thought, which, 
unknown to me, had been previously conceived by others; 
for it will be seen in the sequel, how little the roller has to 
do in the result, and with what extreme caution it is found 
necessary to employ it. 

When a roller is properly proportioned to the radius of When most 
the circle to be divided, and with its edge made a small mat- *** 

ter conical, so that one side may be too great, and the other 
side too little, it may be adjusted so exactly, that it may be 
carried several times around the circle, without the errour 
of a single second; and it acts with so much steadiness, 
that it may not unaptly be considered as a wheel and pinion 
of indefinitely high numbers. Yet, such is the imperfec¬ 
tion of the*?dges of the circle and roller, that, when worked 
with the greatest care, the intermediate parts, on a radius 
of two feet, will sometimes be unequal to the value of half 
a minute or more. After having found the terminating 
point of a quadrant or circle so permanent, although I was 
not prepared to expect perfect equality throughout, yet l 
Was much mortified to find the errours so great, at least ten 
times as much as I expected; which fact indicated, beyond 
a doubt, that if the roller is to be trusted at all, itmuat only * 
be trusted through a very short arc. Had there been any 

B 2 thing 
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fined uT n sTi PP er y ’ n action, which would have been indi- 

•Tu. * 0,t CKted by measuring the same part at different times differ¬ 
ently, there would have been an end of it at once; butt 
• this not being the case in any sensible degree, the roller 
becomes a useful auxiliary to (ill up short intervals, the 
limits of which have been corrected by more certain 
means *. / • 

Bird, 

' \ 

* There are two thingsthe foregoing account of the action of the 
roller, which have a tendency to excite surprise. The fir*t is, that the 
roller should, in different parts of its journey round the circle, measure 
Porosity of the the latter so differently. One would not wonder, however, if in taking 
metal a source^he measure across a ploughed field, it should be found different to a pa- ' 
oferrour. railel measure taken upon a gravel walk; and, in my opinion, the cases 

are not very dissimilar. Porosity of the metal, in one part of Hie circle 
liiore than in the other, must evidently have the same effect; brass un. 
hammered is always porous; and the-part, which has felt the effect of 
two blows, cannot be so dense as other parts which have felt the effect of 
three; and, should the edge of the circle be indented by jarring turning, 
it would produce a visible similitude to ploughed ground. Every work¬ 
man must be sufficiently upon hi* guard against such a palpable source 
of errour; yet perhaps with our greatest care we may not be able to avoid 
it altogether. The second is, that notwithstanding the inequality above- 
mentioned, the roller having reached the point upon the circle from which 
it set out, should perform a second, third, 4c., course of revolutions, 
without any sensible deviation from its former track; this is not per¬ 
haps so easily accounted for. It must be mentioned, that the exterior 
border of the circle should be turned rounding, presenting to the roller a 
convex edge, the radius of curvatare of which is not greater than one 
tenth of an inch. Now, were the materials perfectly inelastic and im¬ 
penetrable, the roller could only touch the circle in a point , and in pass- 
The roller and tyig round the circle, it could only occupy a line of contact. This iq 
metal to be di* practice is not the case; the circle always marks the roller with a broad 
each*other l ° and thereby shows, that there is a yielding between*them to s-con- 
, aiderable amount. The breadth of this list is not less than one fiftieth of 
an inch; and it follows, that at least 12® of the circle’s edge most be In 
contact at the same time; that the two surfaces yield to each other in 
depth, by a quantity equal to the *er. sin. of half that arc, or 1-I800th 
of an inch : and that the circle lias always hold of the roller by nearly 1* 
of the edge of the latter. Whoever has examined the surfaces of metals, 
which have ioiled against each other, must have observed that peculiar 
kind of indentation, that always accompanies their action ; afid there can 
be no doubt, that the particles of a roller, and those of the surface on 
which'it acts, which mutually indent each other, will, upon a second 

course 



I ON DIVIDING INSTRUMENTS. £ 

Bird, who enjoyed the undiluted reputation of befng B\jd’s method 

the £iost accurate divider of the age in which he lived, was * 

the first tv ho contrived the means how to render the usual 

■ 

divisions of the quadrant bisectional; which property, ex¬ 
cept his being unusually careful in ‘avoiding the effects of 
unequal expansion from change of temperature, chiefly dis¬ 
tinguished his method from others who divided by hand. 

This desirable object he accomplished by the use which he 
made of a finely divided scale of equaf (farts. The thing 
aimed at was, to obtain a point upon*the arc at the highest 
bisectional number of divisions from 0, which in his eight 
feet quadrants was 1024, = 85° QCf. The extent of the 
beam compasses, with which he traced the arc upon the 
limb of the instrument to be divided, being set off* upon 
that arc, gave the points 0° und 60°; which, being bisected, 
gave 30° more to complete the total arc. A second order of 
bisections gave points at 15° distance from each other; but 
that which denoted 75° was most useful. Now, from the 
known length of the radius, as measured upon the scale, 
the length of the chord of 10° 20' was computed, taken off* 
from the scale, and protracted from 75° forwards; and the 
chord of 4* 40', being ascertained in the same manner, was 
set oft* from 90 ° backwards, meeting the chord of 10° 20' in 
the continually bisectioual arc of 85* 20'. This point being 
found, the work was carried on by bisections, aud the 
chords, as they became small enough, were set off beyond 
this point, to supply the remainder of the quadrantal arc. 

My brother, whom l mentioned before, from mere want of Mr. John 

a scale of equal parts upon which he could rely, eoutrived niethod* of "di- 

> 

course begun from the same point, indent each other deeper: this is not, 
however, exactly the case in question; for, whatever of titling might 
have taken place Between the surfaces of our toller and circle in ^ie first 
revolution of the former, we should imagine would be obliterated by the 
fifteen turns which it must repeat over fre*.h ground. Experience shows, 
however, as every one will find who tries the experiment with good 
work, that on coming round to the point of commencement, the roller 
has the disposition to regiin its former track; for, were this qot the case,' 
although the commensurite diameters were adjusted so exactly as to be 
without sensible errour in one course, yet a less errour than thaf which 1 
is so would become visible, when repeated through many courses. 


the 
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yWine bisetf the means of dividing bisectionally without oue. Hi^ me-, 
out'ascale^* ^ loc * ^ will briefly stale as follows, in the manner in which 
it would apply .to dividing a mural quadrant. The arcs of 
Go 9 and 30" givb the total are as before; and let the last arc 
of 30° be bisected, also the last arc of 15°, and again the 
last arc of 7° 30': the two marks next yo* will now be Si® 
30' and 86" 15 , consequently the point sought lies between 
them. Bisections will serve us no longer; but if we divide 
this space equally mto three parts, the most forward of the 
two intermediate marks will give us 85°, a:.d it we divide 
the portion of the arc between this mark and 86° 15' also 
into three, the most backward of the two murks will denote 
85° 25'. Lastly, if we divide any one of these lust spaces 
into five, and set off one of these fifth parts backwards from 
85° 25', we shall have the desired point at 1024 divisions 
upon the arc from 0°. All the rest of the divisions which 
have been made in this operation, which 1 have called 
marks because they should be made us faint as possible, 
must be erased ; for my brother would not suffer a mark 
to remain upon the arc to interfere with his future bisec¬ 
tions. 


Smeaton’s pre- Mr. Smeaton, in a paper to be more particularly noticed 
sTonbythe*' 1 presently, justly remarks the want of a unity of principle 


s:on by the 

computed in Mr. Bird’s method; for he proceeds partly on the ground 
$hw>rc. of the-protracted radius, and partly upou that of the com¬ 

puted chord ; which, as Smeaton observes, may or may not 
agree. Bird, without doubt, used the radius and its parts 
in order to secure au exact quadrant; hut Smeaton, treat¬ 
ing exactness in the total arc as of little value to astronomy, 
would, in order to secure the more essential property of 
equality of division, reject the radius altogether, and proceed 
entirely upon the simple principle of the computed chord. 
Advantages of The means pursued by my brother, to reach the point which 
Mr. John , terminates the great bisectional arc, is the ouly part in 

»®ihod! 0n which it differs from Bird’s method ; and 1 think it is with- 

. out prejudice, that I give it the preference. It is obvious, 
that it is as well calculated to procure equality of division, 
*as the means suggested by Smeaton; at the same time that 
it is equal to Bird's in securing the precise measure of the 
fotul arc. It proceeds entirely upon the principle of the pro¬ 
jected 
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tracted chord of 60° and its subdivision; and the uncer- 
tahidy, which is introduced into the work by the sparing use- 
which iamiade of^subdi vision by 3 atid 5, is, in ray opinion, 
likely to be much exceeded by the errdhrs oj* a divided 
scale*, and those of the hand and eye, ini taking off the 
Computed chords, and applying them to the arc of the in- 4 
Btrument to be divided. 

Ramsden’s well known method of dividing by the engine R am Aden’s me* 
unites so much accuracy and facility v that a better can e'^jn^ th * 
hardly be wished for: and 1 may venture to say, that it will 
never .be superseded, in the divisions of instruments of mo¬ 
derate radii. It was well suited to the time in which it ap¬ 
peared ; a time when the improvements made in nautical 
astronomy, and the growing commerce of our country, 
called for a number of reflecting instruments, which never 
could have been supplied, had it been necessary to have di¬ 
vided them by hand ; however, as it only applies to small 
instruments, it hardly' comes within the subject of this pa¬ 
per. 

The method of Hind ley, as described by Sineatonf, I Hindlej’s me- 
will venture to predict will never be put in practice for di- 
viding astronomical instruments, however applicable it 
might formerly have beeu for obtaining numbers for cut¬ 
ting clockwork, for which purpose it was originally intended. 

It consists of a train of violent operations with blunt tools, 
any' one of which is sufficient to stretch the materials be¬ 
yond, or press them within their natural state of rest; and, 
although the whole is done by contact, the nature of this 
contact is such, as, I think, ought rather to have been con¬ 
trasted with, than represented as being similar to, the na¬ 
ture of the contact used in Smeaton’s Pyrometer, which 
latter is performed by the most delicate touch ; and is re¬ 
presented, I believe justly, to be sensible to the part 

of on inch. Smeaton has, however, acquitted himself well, 
in describing and improving the method of his friend; and * 
the world is particularly obliged to him for the historical 



* That Bird's scale was not without considerable errours, will 
towards the end of this paper. 


be showk 


f Phil. Trans, for 1788. 


part 
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part of his paper, as it contains valuably information, which 
perhaps no one else could have written. 0 

londonprac- The only method of dividing large iustramcnts fiow prac- 
Urge uiatru-™ 8 ’ n London, that I know of, beside my own, has not 
merits. yet, I believe, been made public. It consists in dividing by 

hand with beam compasses and spring^dividers, in the usual 
way; with the addition of examining the work by micro* 
scopes,- and correcting it, as it proceeds, by pressing for¬ 
wards or backward^ by hand, with a .fine conical point, 
those dots which appear erroneous; and thus adjusting them 
to their proper places. The method admits of considerable 
accuracy, provided the operator has a steady hand and good 
Its defects. eye; but his work will ever be irregular and inelegant. He 
must have a circular line passing through the middle of his 
dots, to enable him to make and keep them at an equal 
distance from the centre. The bisectional arcs, also, which 
cat them across, deform them much; and, what is worse, 
the dots which require correction (about two thirds perhaps 
of the whole) will become larger than the rest, and un¬ 
equally so in proportion to the number of attempts, which 
have been found necessary to adjust them. In the course 
of which operation, some of them grow insufferably too 
large, and it becomes necessary to reduce them to an equal¬ 
ity with their neighbours. This is done with the burnisher, 
and causes a hollow in the surface, which has a very dis¬ 
agreeable appearance. Moreover, dots which have been 
burnished up are always ill defined, and of a bad figure. 
Sir George Shuckburgh Evelyn, in his paper on the Equa¬ 
torial*, denominates these “ doubtful or bad points;’* and 
(considering the few places which he examines) they bear 
no inconsiderable proportion to the whole. In ray opinion, 
it would be a great improvement of this method, to divide 
the v^iole by hand at once, and afterward to correct the 
wherie; for a dot forced to its place, as above, will seldom al¬ 
low the coin pass-point to rest in the centre of its apparent 
ai*ea; therefore other dots made from hese will scarcely 
ever be found in their true places. This improvement also 
prevents the corrected dots from being injured, or moved, 


* Phil. Trans for 1793. 


X. 
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by the future application of the compasses, no such appli¬ 
cation being necessary. 

'I wiitoiow dismiss this method of dividing, with observ-^tediousness. 
ing, that it is tedious in the extreme; and Aid I not know 
the contrary beyond a doubt, l should hav| supposed it to 
have surpassed the utmost limit of human patience*. When 
I made my tirst essay at subdividing with the roller, I used 
this method, according to the improvement suggested above, 
of correcting a few primitive points; hut even this was too 
slow for one who had too much to do. Perhaps, however, 
had my instruments been divided for me by an assistant, I 
might not have grudged to have paid him for the labour 
of going through the whole work by the method of adjust¬ 
ment; nor have felt the necessity of contriving a better 
way. 

I might now extend the account of my method of di- Mr. Edward 
viding to a great length; by relating the alterations which ^ r “ t ^^ ,on * 
the apparatus has undergone during a long course of yearsf, 
and the various manner of its application, before I brought 
it to its present state of improvement; but I think I may 
save myself this trouble, for truly I do not see its use: I 
will, therefore, proceed immediately to a disclosure of the 
method, as practised on a late occasion, in the dividing of 


* At the time alluded to, the double microscopic micrometer was un¬ 
known to me, and I did not learn its use, for these purposes, till the 
year 1790, from General Roy’s description of the large theodolite. Pre¬ 
vious to that time, I had used a frame, which carried a single wire very 
near the surface to be divided; this wire was movable by a fine microme¬ 
ter screw, and was viewed by a single lens inserted in the lower end of a 
tube, which, for the purpose of taking off the parallax, was 4 inches 
long. Thfl greatest objection to this mode of constructing the apparatus 
is, that the wire, being necessarily exposed, is apt to gather up the dust; 
yet it is preferable to the one now in use, in cases where anw doubt is 
entertained of the accuracy of the plane which is to receive Jhe -divi¬ 
sions. > 

t The full conception of the method had occupied my mind in V 
year 1778; but as my brother could not be readily persuaded to relin¬ 
quish a branch of the business to me in which he himself excelled,^ ft 
was not until September 1785 that I produced my first specimen, b; ^di¬ 
viding an astronomical quadrant of two feet radius, ( 

t a four .w\ 4 
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a JTout feet meridian circle, now the property of Stephen 
Gioombridge, Esq., of Black heath. " o 

described. The surface of the circle which is to rqpeive theedivisions, 
as well as its liner and outer edges, but especially the lat¬ 
ter, should be turned iu the most exact aud careful mau- 
ner; the reason for which will be better understood, when We 
come to describe the mode of applying the roller: and, as no 
projection can be admitted beyond the limb, if the tele¬ 
scope, as is generally the case, be longer than the diameter, 
those parts which extend farther must be so applied, that they 
may be removed during the operation of dividing.- Fig. 1, Pl.l, 
Apparatus. aud 2, PI. II, represent the principal parts of the apparatus; 

Fig. I showing the plan, und Fig 3 the elevation; in both 
of which the same letters of reference are affixed to corre¬ 
sponding parts, and both are drawn to a scale of half di¬ 
mensions. A A is a part of the circle, the surface of which 
is seen in the plan, und the edge is seen iu the elevation. 
BUB is the main plate of the apparatus, resting with its 
four feet a a a a upon the surface of the arc; these feet, 
being screws, may be adjusted so as to take equal sflares of 
the weight, and then are fastened by nuts below the plate, 
as shown iu Fig. 2. C C and D D are two similar plates, 
each attached to the main plate, one above and the other 
below, by four pillars; and in them are centred the ends 
of the axis of the roller E. F aud G are two friction 
wheels, the latter firmly fastened to B, but the former is 
fixed in an adjustable frame, by means of which adjust¬ 
ment these wheels and the roller E, may be made to press; 
the former on 4he interior, and the latter '©n the exterior 
edge of the circle, with an equal and convenient force*. 
At the extremities of the axis of the roller, aud attached to 
the middle of the plates C and D, are two bridges, having 
a serttv in each ; by rneaus of which an adjustment is pro¬ 
cures fur raising or lowering the roller respecting the edge 

* Sufficient spring for keeping the roller in close and uniform contact 

{ with ihe edge of tho circle is found in the apparatus, without any par¬ 
ticular contrivance for this purpose j the bending of the pillars of the 
, secondary frames and of the axis of the roller chiefly supplies this pro¬ 
perty. 


of 
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of tb^ circle, whereby the former, iurving its diameter sit 
the upper edge about *001 of ail inch greater than at the 
lower edge (being* as before described, a little conical), it 
may easily be brought to the position where it will measure 
the proper portion of the circle. 

Much experience and thought upon the subject have The roller, 
taught me, that the roller should be equal to one sixteenth 
part of the circle to be divided, or that it should revolve 
once in 24*30'; and that the roller itself should be divided 
into sixteen parts; no matter whether with absolute truth, 
for accuracy is not at all essential here. Each of such di¬ 
visions of the roller will correspond with an angle upon the 
circle of 1° 24' 24'5", or -tli part of the circle. This 
number of principal divisions was chosen, on account of 
its being capable of continual bisection ; but they do not fall 
in with the ultimate divisions of the circle, which are intended 
to he equal to 5' each. 

The next thing to be considered is, how to make the roller Microscopes, 
measure the circle. As two microscopes are here necessary, 
and those which 1 use are very simple, I will in this place 
give a description of them. Fig. 6 is a section of the full 
size, and sufficiently explains their construction, and the 
position of the glasses; but the micrometer part and man¬ 
ner of mounting it are better shown at JI, in Fig. 1 and 2. 

The micrometer part consists of an oblong square frame. Micrometer. 

which is soldered into a slit, cut at right angles in tlie main 

tube; another similar piece nicely iitted into the former, 

and having a small motion at right angles to the axis of the 

microscope, has at one end a cylindrical guide pin, and at 

the other a micrometer screw ; a spring of steel wire is also 

applied, fcs seen in the section, to prevent play, by keeping 

the head of the micrometer iu close contact with the fixed 

frame. This head is divided into one hundred parts, which 

are numbered each way to 50; the use of which will he 

shown hereafter. A fine wire is stretched across the movable 

frame, for the purpose of bisecting fine dots. Two of these 

microscopes are necessary; also a third, which need not 

have the divided head, and must have in the movable frame 

♦ 

two wires crossing each other at an angle of about 30°; this 
microscope is shown at I, Fig. 1. In the two first micro¬ 
meters. 
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meters, a division of the head is of the value of about 0*2", 
and the power and distinctness such, that when great care 
is taken, a much greater errour than to the amount of one 
of these divisions cannot well be committed in setting the 
wire across the image of a well made dot. The double eye 
glass has a motion by hand, for producing distinct vision 
of the wire; and distinct vision of the dots is procured by 
similar adjustment of the whole microscope. 

Adjustment of The first step towards sizing the roller is, to compute its 
toner** ° f thC diameter according to the measure of the circle, and to re¬ 
duce it agieeably thereto, taking care to leave it a small 
matter too large. The second step is, after having brought 
the roller into its place in the plate B B, to make a mark 
upon the surface of the circle near the edge, and a similar 
one upon the roller, exactly opposite each other; then carry 
the apparatus forward with a steady hand, until the roller 
has made sixteen revolutions. If, now, the mark upon the 
roller, by having overreac hed the one upon the circle, shows 
it to be much too large, take it out of the frume, and re¬ 
duce it by turning accoidingly. When, by repeating this, 
it is found to be very near, it may be turned about *001 of 
an iuch smaller on the lower edge, and so far its preparation 
Vse & a'Tjpta- is completed. The third and last step is, the use and 
microscopes'^ 0 Captation of the two microscopes; one of these must take 
its position at II in Fig. I, viewing a small well defined dot 
made for the purpose on the circle; the other, not repre¬ 
sented in the figure,'must also be fixed to the main plate 
of Fig. 1, as near to the former as possible, but viewing one 
of the divisions on the roller. With a due attention to each 
microscope, it will now be seen to the greatest exactness, 
when, by raising or depressing the roller, its commensurate 
diameter is found. 

Apparatus for Fig. 3, PI. II, is a representation of the apparatus for trans- 
niakmg the ferriug the divisions of the roller to the circle. It consists of 
ale. two blender bars, which, being seen edgewise in the figure, 

have only the appearance of narrow lines; but, when looked 
at from above, they resemble the form of the letter A. 
They are fastened to the main frame, as at W and Z, by 
start pillars, having also the off leg of the angle secured 
mi the same manner; Y is a fine conical steel point for 

making 
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making the dots, and X is a feeler,’ whereby the point *Y 
may *be pressed down with a uniform force, which force 
may be Adjusted, 4>y bending the end of the bar just above 
the point, so as to make the dots of the proper size. The 
point Y yields most readily to a perpendicular action; but 
is amply secured against any eccentric or lateral devia¬ 
tion. 

The apparatus, so far described, is complete for laying Primary dots, 
our foundation, i. e. making 356 primary dots; no matter 
whether with perfect truth, or not, as was said respecting 
the divisions of the roller; precision in either is not to be 
expected, or wished; but it is of some importance, that 
they should be all of the same size, concentric, small, and 
found. They should occupy a position very near the ex¬ 
treme border of the circle, as well to give them the greatest 
radius possible, as that there should be room for the sta¬ 
tionary microscope and other mechanism, which will be de- 
cribed hereafter. 

It must be noticed, that there is a clamp and adjusting 
screw attached to the main plate of Fig. 1; but, as it differs 
in no respect from the usual contrivances for quick and slow 
motion, it has been judged unnecessary to incumber the 
drawing with it. 

Now, the roller having been adjusted, with one micro- Method of 
scope H upon its proper dot on the circle, and the other ma ^ iu € them, 
microscope at the first division on the roller; place the ap¬ 
paratus of Fig. 3 so that the dotting point Y may stand di¬ 
rectly over the place which is desigaed for the beginning of 
the divisions. In this position of things, let the feeler X be 
pressed down, until its lower end comes into contact with 
the circle; this will carry down the point, and make the 
first impression, or primary dot, upon the circle; unclamp 
the apparatus, and carry it forwards by hand, until another 
division of the roller comes near the wire of the microscope; 
then clamp it, and with the screw motion make the coinci¬ 
dence complete; where again press upon the feeler for the 
second dot: proceed in this maimer until the whole round 
is completed. 

From these 256 erroneous divisions, by a certain course of Erroursoftlwat 
examination, and by computation, to ascertain thei^absolute *** 

and 
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•pd individual erronrs, and to form these errours into con¬ 
venient tables, is the next part of the process, and ra r ukes a 
very important branch of my method ofcdmding. 1 
Method of do* The apparatus must now be taken off, arid the circle 
tag this. mounted in the same manner, as it will be in the observa¬ 
tory. The two microscopes, which have divided heads, 
must nbo be firmly fixed to the support of the instrument, 
on opposite sides, and their wives brought to bisect the first 
dot, und the one which should be 180° distant. Now, the 
microscopes remaining fixed, turn the circle half round, or 
until the first microscope coincides with the opposite dot; 
and, if the other microscope bo exactly at the ether dot, it 
is obvious that these dots are 180* apart, or in the true di¬ 
ameter of the circle; and if they disagree, it is obvious, that 
half the quantity by which they disagree, as measurtd by 
the divisions of the micrometer head, is the errour of the 
opposite division ; for the quantity measured is that by which 
the greater portion of the circle exceeds the less. It is con¬ 
venient to note these tvrours V* or —, us the dots are found 
too forward or too backward, according to the numbering of 
the degrees; and tor the purpose of distinguishing the + 
and —errours, the heads, as mentioned before, are num¬ 
bered backwards and forwards to fifty. One of the micro¬ 
scopes remaining us before, remove the other to a position 
at light angles; and, considering for the present both the 
former dots to be true, examine the other by them; i. e. as 
before, try by the micrometer how many divisions of the 
head the greater half of the semicircle exceeds the less, and 
note half the quantity p or —, as before, and do the same 
for the other semicircle. One of the micrometers must now 
be set at an angle of 45° with the other, and thejhnlf-diffe- 
rences of the two parts of each of the four quadrants regis¬ 
tered with their respective signs. When the circle is a ver¬ 
tical one, as in the present instance, it is much the best to 
proceed so far in the examination with it in that position, 
for fear of any general bending or spring of the figure; 
but, for the examination of smaller arcs than 45°, it will be 
perfectly safe, and more convenient, to have it horizontal; 
because the dividing ap|>aratus will then carry the microme¬ 
ters, aeverat perforations being made iu the plate £ for the 

limb 



ON DITIMNG INSTRUMENTS. 

limb to be seen*through at proper intervals. The microme¬ 
ters mfist now be placed at a distance of 2'2* 30', and the 
half differences of the parts of a)l the arcs of 45° measured 
and noted us before; thus descending by bisections to 11° 

1.3', 5* 37' 30', and 2° 48' 43". Half this last quantity is 
too small to allow the micrometers to be brought near 
enough } but it will have the desired effect, if they are placed 
at that quantity and its half, i . e. 4° 13' 7*5”; in which casts 
the examination, instead of being made at the next, will 
take place at the next division but oue, to that which is the 
subject of tiial. During the whole of the time that the 
examination is made, all the dots, except the one under exa¬ 
mination, are for the present supposed to be in their true 
places; and the only thing in this most important part of the 
business, from first to last, is to ascertain with the utmost 
cai e, in divisions of the micrometer head, how much one of 
the parts of the interval under examination exceeds the 
other, and caiefully to tabulate the half of their difference. 

I will suppose that every oue, who attempts to divide a The invtra- 
large astronomical instrument, will have it engraved first, ^en- 1 * v d* 
Dividing is a most delicate operation, and every coarser one before u » d»- 
sliould precede it. Besides, its being numbered is particu- ' 11,0,1 
larly useful to distinguish one dot from another; thus, in 
the two annexed tables oferrours,Jthe side columns give sig¬ 
nificant names to every dot, in terms of its value to the neat¬ 
est tenth of a degree, and the mistaking of oue for anothei 
is rendeied nearly impossible. 

The foregoing examination furnishes materials for the con- Tible^ of ap- 
struction of the table of half differences, or apparent ei- iaren.vrrours. 
lours*. The first line of this table cousists of two varieties; 
i. e. the micrometers were at 180° distance for obtaining 
the numbers which fill the columns of the fust and third 
quad)ant; and at t)0°, for those of the secoud and fourth 
quadrant. The third variety makes one line, and was ob¬ 
tained with a distance of 45°: the fourth cousists of two 
liuea, with a distance of 22° 30': the fifth of four lines, with 

* If the table of real errours be computed as the work of examination 
proceeds, there will be nooccasion for this, table at all, but I think it be»t 
not to let one part interfere with another, and therefore I examine the 
whole before I begin to compute. 


ft dis- 
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Table of real 
arrows. 


a^distance of 11* 15 ': the sixth of t ight lines,‘with a distance 
of 5° 37' 30 ": the seventh of sixteen lines, with a distance 
of 2 * 48 ' 45 ": and the eighth and last variety, being the re¬ 
mainder of the table, consist of thirty two lines, and was ob¬ 
tained with a distance of 4 ° 13 ' 7 * 5 ". 

The table of apparent errours, or half differences, jdst 
explained, furnishes data for computing the table of real 
errodrs. ’ The rale is this; let a be the real errour of the 
preceding dot, and b that of the following one, and t the 
apparent errour, taken from the table of half differences, 

of the dot under investigation ; then is — + c rs its real 


errour. But, as this simple expression may not -be so ge¬ 
nerally understood by workmen as 1 wish, it may be neces¬ 
sary to say the same thing less concisely. If the real errours 
of the preceding and following dots are both +, or both—, 
take half their sum, and prefix thereto the common sign; 
but, if one of them is + , and the other —, take half their 
difference, prefixing the sign of the greater quantity: again, 
if the apparent errour of the dot under investigation has the 
same sign of the quantity found above, give to their sum the 
common sign, for the real errour; but if their signs are 
contrary, give to their difference the sign of the greater for 
the real errour. I add a few examples. 


Example . I. 

For the first point of the second quadrant. 


Real errour of the first* poiutof the first quad¬ 
rant. . ....— 0*0 

Real errour of the first point of the third quad¬ 
rant.. ..... _ 6*9 

Half sum or half difference.. — 3*4 

Apparent errour of the dot under trial...... -f- 12*9 

Real errour*• ....4- 9*9 


Example 2. 

For the point 45 ® of the second quadrant. 

Real errour of the first point of the quadrant + 8*8 
Real errour of the last point of the quadrant — 6*9 

Half difference...4. 0*9 

Apparent errour of the dot under trial.— 8*9 

Real errour •••• •• _ g*o 

Exempt* 
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Example 3. 

.Point 8 or las* point, of the third quadrant 

Real errour of the point 84°*4 of the third 


quadrant. — 21'0 

Real errour of the point 2°*8 of the fourth 

quadrant.— 2*9 

Half sum... —11*9 

Apparent errour of the dot under trial.— 4*0 

Real errour.— 15*9 


Example 4. 

Point 88 °* 6 , or last, of the fourth quadrant. 

Real errour of the point S4° - 4 of the fourth 

quadrant.— 21*6 

Real errour of the point 2°*8 of the first quad¬ 
rant.— 10*2 

Half sum...— 15*0 

Apparent errour of the dot under trial. 4 - Q m 5 

Real errour*....— 6*4 

It is convenient, in the formation of the table of real cr- 
rours, that they should be inserted in the order of the num¬ 
bering ,of the degrees on their respective quadrants; al¬ 
though their computation necessarily took place in the or¬ 
der in which the examination was carried on, or according to 
the arrangement in thetable of apparent errours. The first 
dot of the first quad rant having been assumed to be in its 
true place, the first of the third quadrant will err by just 
half the difference found by the examination; therefore these 
errours are dlike in both tables. The real errour of the first 
dot of the second quadrant comes out in the first example; 
that of the fourth was found in like manner, and completes 
the first line. It is convenient to put the errour of the di¬ 
vision J)o° of each quadrant at the bottom of each column, 
although it is the same as the point 0 * on the following 
quadrant. The line 45° is next filled up; the second e\atu¬ 
ple shows this; but there is uo occasion to dwell longer up¬ 
on this explanation; for every one, who is at all fit for such 
Vol. XXV— Jan. 1810 . C pursuits. 
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pursuits, will think what has already been Paid falls suffix 
dent for his purpose. However, 1 will just mentiqn that 
there can be no danger, in the formation of this table, of 
taking from a wrong liue the real errours which tfre to be 
the criterion for hading that of the one under trial; because 
they are in the next line to it; the others, which inteuenc 
in the full table, not being yet inserted. The la«.t course of 
dll is, however, an exception; for, as the examining micro¬ 
scopes. could noc be brought near enough to bisect the an¬ 
gle 2’4SS' *15 , recourse was had to that quantity mid its 
half; on which account the examination is prosecuted by 
using errours at two lines distance, as is shown in the two 
la c t examples. 

When the table of real errours is constructed, the other 
table, although it is of no farther use, should not hr tin-own 
away; for, if any material mistake has hern committed, it 
will be discovered as the operation of dividing is carried on ; 
stud, in this cas.-, the table «>f apparent, errours must be had 
recourse lo: indeed, not a tigure should be deftroyed until 
the work is done*. 


Respecting the angular value of the numbers in tlu^e ta¬ 
bles, i» may be worth mentioning, that it is not m the least 
importance; 100 of them being comprised in one revolu¬ 
tion of the micrometer screw ; and, in the instance before 
me, o‘G of them made no more than a second. It is not 
pretended, that one of these parts was seen beyond u doubt, 
being scarcely Sli ,W<i of an inch, much less the tenths, as 
exhibited in the tables; but, as they were visible upon the 
micrometer heads, it was judged best to take them into the 
account. 

(To he concluded in our next.) 


II. 

On Platina and native Palladium from Brasil. By Wil¬ 
liam Hyde Wollaston, M. D. Sec . R. Sf. 

... A. THOUflH platina has now been known to mineralo- 

foirul a: Fu gists for more than sixty tears, yet it had not been discover- 
rope till lately, 

* This is a very useful hint, applicable on many occasions. C. 
f Philos. Trans, for 1809, p. ISO* 


ed 
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ed in «my other'places than Choco and Santa Fe, whence it 
was originally brought, until about two years since Mr.Vau- 
queliu discovered it«in some gray silver ores from Guadal¬ 
canal in Estreinadura. In analysing these ores, he found a,u1 lllcn *? ot 
some fragments that contained as much as one tenth of their with the new 
weight of platina, but he did not find it accompanied by inetil,s * 
any of the new metals, that have lately been discovered in 
the Peruvian ore of platina. 

The specimen which I am now about to describe is de- ^omo from 
rived from a third source, and it is rendered the more inter- w J',n native 
esting by having grains of native palladium mixed with it. palladium. 
This new mineral has lately been receded from the gold 
mines in Brasil, by LI. K. Cliev. de Souza Coutioho, ambas¬ 
sador from the court of Portugal, resident in this country; 
and I am in hopes that some account of it may be accepta¬ 
ble to the Royal Society, although the analysis must neces¬ 
sarily bte very imperfect, from the small quantity to which 
my experiments have unavoidably been confined. 

The general aspect ol this specimen is so different from Appearance 

the common ore of platina, that I could form no conjecture f rt>m 

„ . .. \ . , - , . J tliatot the 

of what ingredients it might bo found to consist. Its up- mmmunoreef 

pea ranee was such indeed, as at first sight lo induce a sus- h lalliu * 
piciou of its not being in a natural state, for it had very 
much the spongy form, which is given to platina from im¬ 
perfect attempts to render it malleable by means of arsenic. 

One circumstance, however, occasions a presumption, that Rjt not owing 
no art has been employed in giving the grains their present 10 arl * 
appearance ; as upon close inspection many small particles 
of gold are discernible, but there is none of the magnetic 
iron sand, with which the Peruvian ore abounds, nor any of 
the small hyacinths, which I have formerly noticed as ac¬ 
companying that mineral*. 

It is very well known, that the common ore of platina in Common ore 
general consists of flattened grains, that appear so much ot P* alina de * 
worn at their suifuce, as to be 111 a considerable degree po¬ 
lished, and the roughness observable in some of the larger 
grains arises from concave indentations of a reddish brown or 
black colour. The Brasilian platiuu, ou the contrary; has Bra-.i!iau. 

* Phil. Traus. for 1805 , p. 518 ; or Journal, Yul. XIII, p. 119. 

C 2 na 
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,no polish, and does not appear « orn ; nut most oi’ the grains 
seem to be small fragments of a spongy substance; tfnd even 
those which are yet entire and rounded ( on all sid js re^e t a 
sort of v ghness totally different from that ol t e former, 
as their surface consist' of small spherical protuberances 
closely coherent to each other, with the interstices extremely 
clean, anti free from any degree of tarnish. 

Analysed. The first portion that I employed for solution was taken 

without any selection, and being digested with a small quan- 
tiiy of nilvo-muriatic acid, two of the grains were acted ou 
much more rapidly than is usual with platina, and seemed 
to give a redder colour than that metal alone. These grains 
were consequently taken out, washed, and reserved for se¬ 
parate examination, and the solution was allowed to proceed 
till the rest were entirely dissolved. By the addition of 
muriate of ammonia an abundant precipitate was formed of 
a bright ; ellow colour. This precipitate was evidently pla- 
t na, and bs colour satisfied me, that the grains had not 
been brought into their present state from Peruvian platina 
by means of arsenic; for where arsenic has been employed, 
1 have observed that the iridium contained in that ore is ren¬ 
dered more soluble than before, and. thence communicates 
its red colour to the precipitate. 

No ir'duim. From the grains thus examined, there appeared not to be 
any iiiihum dissolved, nor any black powder containing iri¬ 


dium uiidissolved. 

Palladium. I next endeavoured, by prussiateof mercury, to ascertain 

tbe presence of palladium; but though a precipitate which 
occurred indicated a certain quantity, it remained doubtful 
whether it was derived from the grains of platina themselves, 
or from the two small fragments that had been in part dis¬ 
solved before they were separated from the rest. 

Noi^n, or By addition of ammonia to the solution, no iron was pre- 
jtoJLm. cipitated; and when the solution was afterwards allowed 
slowly to evaporate, I could discern no crystals or colour that 
I could ascribe to the presence of rhodium. In short, it 
seemed that these grains are really native platina nearly 
pure. 

A minute por- In order to discover whether the grains themselves con- 
tiou of gold, tuiwed any portion of gold, I selected three of the largest 

weighinjf 
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weigiii.g together eight grains and a half; and after a solu- # 
tion ancf precipitation,*as before, hy muriate of ammonia, I 
added a solution of green sulphate of iron, and obtained a 
precipitate of gold. It was, however, far too small in quan- 
tity to be estimated with correctness, but certainly did not 
exceed the of a grain. This, it is to be observed, is an¬ 
other circumstance in which the present mineral differs from 
the Peruvian ore of platina, which [ believe never contains 
(in the ore itself) the smallest quautity of gold. 

In this experiment also, 1 tried to detect the existence of Palladium, 
palladium in the solution, and by prussiate of mercury again 
ascertained its presence; but it was in too small quantity for 
estimating the proportion it bore to the whole mass. 

It may deserve to be remarked, that though neither the The gold al- 
Peruviun nor Brasilum grains of platina contain any silver, " lttl 
yet the gold whiHi accompanies them is in each instance so 
much alloyed with silver, that from about thirty small scales 
of gold picked from Peruvian platina, weighing two grains, 

I obtained as much as four tenths of a grain of silver, or one 
fifth part of their weight. 


Native Palladium . 

The two fragments, that had been separated from the first Native nab¬ 
solution, next claimed iny attention, and evidently deserved 
a careful examination. They were each placed in a drop of 
nitric acid, and each communicated a deep red colour, 
which, by the tests of prussiate of mercury und green sul¬ 
phate of iron, I was satisfied arose from palladium. The 
smaller fragment was then divided, and one portion allowed 
to remain in the acid till it seemed completely dissolved, and 
the other examined by the blowpipe. The utmost heat 
that could be givpn appeared to have no effect; but when a 
small piece of sulphur was applied to it, it fused instantly; 
by continuance of the heat, it parted with the sulphur, and 
became completely malleable. In short, it perfectly resem- Nearly purg. 
bled palladium; and it retained its brilliancy in cooling, I 
judged it to Ue nearly pure. 

But as the surfaces which had been acted upon by nitric Afforded a 
acid had a degree of blackness, that might be owing to some 
insoluble impurity, I have since that time dissolved the 
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Jarger fragment for the sake of discovering (he cause of tbit 
appearance. Hot nitric acid dissolved b- far the greatest 
part; but there remained a black powder on which a fresh 
addition of this acid alone had no farther effect. But when 
a drop or two of muriatic acid was added, the whole waaf 
very soon dissolved. By the addition of muriate of ammo¬ 
nia, it became evident from the precipitate, that the residu¬ 
um was principally platina. But this precipitate, instead of 
being yellow, had the deep red colour, which is usually oc¬ 
casioned by the presence of iridium. The platina reduced 
from this precipitate was also too black for pure platina, and' 
when it was again dissolved, the solution was of a deep red, 
and the precipitate by muriate of ammonia red, as before; 
so that although the grains of Brasilian plutina appear to be 
free from iridium, as well as from many other impurities 
that form part of the Penman ore, vet the grains of native 
palladium that accompany then) afford a trace of this in¬ 
gredient, and occasion a presumption, that osmium and rho¬ 
dium may hereafter appear, when we can obtain this mine¬ 
ral in larger quantity. 

Since the whole weight of metal employed in the last ex¬ 
periment did not exceed I T * ff grain, it is in vain to attempt 
to estimate the proportion of the ingredients, but if 1 am 
near the truth, in considering the quantity of the red pre¬ 
cipitate as about one fifth of a grain, of which less than half 
is platina, those who are bc.-t acquainted with the intense 
colouiing power of iridium m.t\ < .ule.'mwr to form a con¬ 
ception of the extremely small quantity that can be pre¬ 
sent. 

As soon as I had ascertained the existence of native pal¬ 
ladium, I endeavoured, by examination of ils external cha¬ 
racters, to distinguish its appearance from that of the sur¬ 
rounding substances, and 1 found it by no means difficult, 
although no difference of colour could be discerned. Hav¬ 
ing remarked that the larger fragment appeared rather 
fibrous, and that the fibres were in some degree divergent 
from one extremity, 1 examined the remainder*of the small 
specimen which had originally been given to me, and by 
this peculiarity of structure l soon detected a third frag¬ 
ment, which Upon tr'al proved to be the same substance. 

By 
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By favour of tlfe Chev. do Souza I was nl-o permitted, with 
this view, to exainine'the specimen which remained in his 
possession,* *aud had $oon the satisfaction of discovering two 
more fragments of the same mineral, and as I was in no one 
instance deceived in my choice, by attending to the radia- 
tirijg fibres, I am in hopes that this external character will 
enable persons to distinguish this metal, in situations wheie 
they have not ail opportunity of deciding by chemical ex- 
periment. 


III. 


On the Identity of Cohtmhhtm and Tantalum. By Wil¬ 
liam Hyde Wollaston, M. i). Sec. II. S*. 


W, 


ITIIIN a short time after the discovery of columbium Di-covery of 
by Mr. Hatchett, in lBOlf, a metallic substance was also ‘-olumbiuTi 

* tillj 

discovered in Sweden by Mr. EclcebergJ, differing from 
every inct.il then know n to him ; and accordingly he described 
the properties by which it might be distinguished from those 
which it most nearly resembled. But although the Swedish 
metal lias retained the name of tantalum given to it by Mr. 

Eckcberg, a reasonable degree of doubt has been enter- T]ieir ic j c . li;t , 
lained by chemii ts, whether these two authors had not in suspected, 
fact described the name substance ; and it has been re¬ 
gretted, that the discoverers themselves, who would have 
been most able to remove the uncertainty, had not had op¬ 
portunities of comparing their respective minerals, or the 
products of their analyses. 

As I liafe lately obtained small specimens of the twoSwe- Tantalum 

dish minerals, tantalite and yttro-tantalite, from which l compared with 
, . . , , • . oxide of cw- 

couhl obtain tantalum, and was very desirous of com pan tig i uu ,bium. 

its properties with those of columbium, Mr. Hatchett very 


• Philosophical Transactions for 1800, p. 246. 

+ Phil. Trans, for 1802: or Journal, vol. II, p. 129, 176. 

* 4 

J Vttevskaps Acudemiens Ilandlingar, 1802, p. 68. Journal dts Mines, 
Vol. XII, p. 245. or, Journal, Vol. Ill, p. 251.J 
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ON THE IDENTITY »F COMJMBIUM AND TANTALUM. 

obliging!y furnished me witl» some oxide* of the latter, 
which remained in his possession. 

The resemblance was such in my first trials, aito induce 

me to endeavour to procure a farther supply of columbitim ; 
and by application to the Trustees of the British Museum, 
T was allowed to detach a few grains from the original spe¬ 
cimen analysed by Mr. Hatchett. 

Notwithstanding-the quantity employed in my analyses 
was thus limited, I have, nevertheless, by proportionate eco¬ 
nomy of the materials, been enabled to render my experi¬ 
ments sufficiently numerous, and have found so many points 
of agreement in the modes by which each of these bodies 
can or cannot be dissolved or precipitated, as to prove veiy 
satisfactorily, that these American and Swedish specimens in 
fact contain the same metal; and since the reagents 1 have 
employed are in the hands of every chemist, the properties 
which I shall enumerate are such as will be most useful in 
the practical examination of any other minerals, in which 
this metal may’ be found to occur. 

In appearance the columbite is so like tantalite, that it is 
extremely difficult to discern a diHereuce, that can be relied 
upon. The external surface, us well as the colour and lus¬ 
tre of the fracture, are precisely the smne; but columbite 
breaks rather more easily by a blow, and the fracture of it 
is less uniform, appearing in some parts irregularly shat¬ 
tered ; nevertheless, when the two are rubbed against each 
other, the hardness appears to be the same, and the colour 
of the scratch has the same tint of very dark brown. 

By’ analysis also, these bodies are found to consist of the 
same three ingredients; a while oxide, combined with iron 
and manganese. 

Either of these minerals, when'reduced to powder, is very 
readily acted upon by potash ; but as the iron contained iu 
them is not affected by alkalis, it appeared better to add & 
small proportion of bora?:. 

Five grains of columbite, being mixed with twenty-five 
grains of carbonate of potash and ten grains of borax were 
fused together for a few minutes, and found to be perfectly 
incorporated. The colour was of a deep green, from the 
quantity of manganese present. The mass when cold could 

be 
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be softened with water, and a portion of the oxide could h€ 
so dissolved; but it seemed preferable to employ dilute mu¬ 
riatic acid^ which By dissolving all the other ingredients 
excepting columbium, left the oxide nearly white, by the 
removal of the iron and manganese that had been combined 
with it. 

The muriatic solution having been poured off and neu¬ 
tralized with carbonate of ammonia, the iron was then sepa¬ 
rated by succinate of ammonia; after which the manganese 
was precipitated by prussiate of potash. 

The products thus obtained from five grains of colurn- Products«rf 
bite, after each had been heated to redness, were nearly, columUic*. 

"White oxide. 4 grains 

Oxide of iron. J 

Oxide of manganese.J 

but it cannot be supposed that proportions deduced from 
experiments made on so small a scale ean be entirely depen¬ 
ded upon, although th a jiroperties of bodies may be so dis¬ 
cerned, nearly as well as when larger quantities are Em¬ 
ployed. 

An equal weight of tantalite taken from a specimen, of Products«f 
which the specific gravity was 7*9, yielded, by the same 
treatment, 

White oxide...4^ grains 

Oxide of iron.. • • J- 

Oxide of manganese. T *-„ 

The white oxides obtained from each of these minerals ^ 

$re remarkable for their insolubility in the three common oxide in ir;- 
mineralacidi?, as both Mr. Hatchett and Mr. Eckeberg have neiaiadd*, 
observed. 

In muriatic acid they cannot be said to be absolutely in¬ 
soluble; but they are not sufficiently soluble for the pur¬ 
poses of analysis. 

In nitric acid they are afto nearly, if not perfectly insolu¬ 
ble. 

In sulphuric acid, when concentrated and boiling, the 
oxide of columbium may be dissolved in small quantity, 
and so also may the oxide obtained from tantalite. 

The 
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** Tile proper solvnil, ns has been observed by Mr. Hatchett 
and Mr. Fckeberg, is potash; and as it is not required to be 
iu its caustic state, 1 employed the crystallized carbonate of 
potash on account of its purity and uniformity. Of this 
salt about eight grains seemed requisite to be fused with one 
of the oxide obtained troui either of these minerals to ren¬ 
der it soluble in water. 

Soda also combines with the oxide, and may be said to 
dissolve it; but a far greater proportion of this alkali is ne¬ 
cessary, and a larger quantity of water. And although a 
solution may have been e dec ted that is transparent while 
hot, it very soon becomes opaque in cooling, and finally al¬ 
most the whole of the oxide subsides combined with a por¬ 
tion of the soda in astute nearly insoluble. 

v 

When a solution of the white oxide, obtained from either 
of the-*e minerals, has been made, a* above, w ith potash, the 
whole may be precipitated by the addition of an acid, and 
will not be redissolved Ivy an excels of sulphuric acid, of 
nitric, of muriatic, succinic, or acetic adds. 

But there is a farthe r agreement in the properties of these 
two minerals, which appear above a’d others, to establish 
their identity; for though they are both so nearly insoluble 
by any excess of the mineral acid , yet they are each com¬ 
pletely dissolved by oxalic acid, by tartaric acid, or by ci¬ 
tric acid ; and the solution of each is subject to the same 
limitation®; for if the precipitate has been dried, it is be- 

s 

come intractable, and can scarcely Le dissolved again till af¬ 
ter a second fusion with potash. 

If to the alkaline Mjluticm of either of them there be 
added infusion of gall.'., prnssiate of potash, or hidrosul- 
phuret of potash, no precipitate occurs; but \yhen a suffi¬ 
cient quantity of acid has been added to neutralize the re¬ 
dundant alkali, the infusion of galls will then occasion an 
orange precipitate; but pvu^biate of potash causes no preci¬ 
pitate, nor does the hidromlphuret precipitate the oxide, al¬ 
though the solution may bccomuftturbid from precipitation 
of sulphur by a redundant acid. 

The characteristic precipitant of columbium is conse¬ 
quently the infusion of galls; but in tln^ employment of 
this test certain precautions are necessary. For as an ex- 
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ces? of potash may prevent the appearance of this preoipi* 
tate, so also may a small excess of oxalic or tartaric acids 
prevent pfecipitatioft, or dissolve a precipitate already form- 
,ed. A larger excess of citric acid seemed requisite for this 
purpose, and would also dissolve the gallate of columbiuin. 

In each case the precipitate may be made to appear by neu¬ 
tralizing the reduudant acid ; and for this purpose carbo¬ 
nate of ammonia should be employed: for although pure 
ammonia has no power of dissolving the oxide alone, yet 
the gallate seemed to be perfectly redissolved by that al¬ 
kali. 

When infusion of galls is poured upon the white oxide 
recently precipitated, and still moist, it combines readily, 
and forms the orange-coloured compound. 

Prussintc of potash occasioned no change in an oxide that Prostate of 
had been purified by a second fusion with potash; but it l JoU - h ’ 
appeared to dissolve a small portion of the oxide, as infu¬ 
sion of galls, poured into the clear liquor, occasioned a 
cloudy precipitate of an orange colour, though no such pre- 
cipate took place when the iufusion was mixed with the same 
prussiate alone. 

Hidrosulphuret of potash being added to the oxide, and jj,; 
heated upon it, impaired the whiteness of its appearance, 
and seemed to detect the remains of some impurity, which 
hatl not yet been removed by other means ; but no ap¬ 
pearance indicated the formation of a sulphurct of colum- 
bium. 


From a careful repetition of these experiments upon Theexifks 
each of the oxides, I see no reason to doubt of their per- p<--riWaly s li 1 . 
feet agreement in all their chemical properties; but there minerals d: T eT 
is nevertheless a very remarkable difference in the speci- in spec, gr**. 
fic gravities of the two minerals from which they are ex¬ 
tracted. 


The specific gravity of columbite was ascertained by Mr. very consider. 
Hatchett to be 5*918; that of tantalite was found by Mr. ab b* 
Kckeberg to be 7*953; and 1 have every reason to suppose 
their results correct, since a small fragment of the former 
appeared upon trial to be 5*87, while a specimen of tanta¬ 
lite, weighed at the same time, was as much as 7*8. I 
should, however, observe, that the specific gravities of three 

other 
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INFLUENCE OF LIGHT ON THE PROPAGATION OF SOUND. 

o^her fragments borrowed for this purpose were not so high, 
that of one being 7*fi5, of another 7*53, and of a third so loir 
as 7*16. 

It is evident, that no variation of mere proportion of the 
ingredients can account for an increase of specific gravity 
from 5*918 to 7*953, which are in the ratio of 3 to 4; for 
since columbite contains four fifths oxide, if the whole re¬ 
maining one fifth part in weight of that oxide could be sup¬ 
posed added to the same bulk, without diminution of the 
quantities of iron and manganese, the specific gravity would 
not then exceed 7*1 : and even if a weight equal to one third 
of the whole were thus added, without increase of bulk, 
still the aggregate would not quite equal the heaviest tan- 
talite in specific gravity ; but, on the contrary, the quantity 
of white oxide in this specimen certainly does not amount 
to six sevenths, and probably is not more than five sixths of 
the whole mass. 

The only chemical difference, by which this circumstance 
could be explained, would be the state of oxidation, which 
my experiments cannot appreciate; but it may also arise in 
part from actual cavities in the mass of columbite, and in 
part from the state or mode of aggregation. 


IV. 

Inquiries concerning the Influence, that Light exerts on the 
Propagation of Sound. By Modeste Parolette*. 

all the objects that offer themselves to the contem¬ 
plation of the chemist and natural philosopher light is the 
noblest. The action it exerts on all the combinations of 
matter, its extreme divisibility, the rapidity of its propaga¬ 
tion, and the part it takes in what constitutes the life of or¬ 
ganic beings, lead us to consider it as a substance acting the 
first part in the economy of nature. 

* Journal de Fhlsique, vol. LXVI1I. p.346. 

The 
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The magic power this emanation from the heavens exerts It affect* other 
on our eyes, in exhibiting to us the spectacle of the uni-tii^t'of^visVJrT 
verse, ca'^iot be sufficiently admired : but its power is not 
coidined to the organs of sight; all our senses are subjected 
to the action of ight, a d it is from this mode of conceiv¬ 
ing its ac on, that 1 undertook the experiments, of which I 
intend to giee an account to the academy. The part that I Its eonnectioa 
shall treat of at present ielates to the effects resuming from wltl1 souik1, 
the relations that subsist between the rays of light, and the 
vibrations of sonorous bodies*!*. The following observations 
lirst began to fix my thoughts on this subject. 

In 180.? 1 lived at Paris. Being accustomed to rise be- How first su^- 
fore day, to finish a work on which l had been long em- the 
ployed, 1 found myself frequently disturbed by the sound 
of carriages, as rny windows looked into one of the most 
frequented streets in that city. This circumstance, which 
disturbed me in my studies every morning, led me to re¬ 
mark, that the appearance of daybreak peculiarly affected 
the propagation of the sound : from dull and deep, which it 
was before day, it seemed to me to acquire a more sonorous 
sharpness in the period that succeeded the dissipation of the 
darkness. The rolling of the 4 wheels seemed to announce 
the friction of two substances grown more elastic ; and my 
ear on attending to it perceived this difference diminish, in 
proportion as the sound of wheels was confounded with 
those excited by the tumult of objects quitting their noc¬ 
turnal silence. 


Struck with this observation, I attempted to discover. Confirmed in 
whether any particular causes had deceived my ears. I rose thaUight^ 
several times before day for this purpose atone, and was sisied it. pro- 
cvery time confirmed in iny suspicion, that light must have i ,a g alIon * 
a peculiar influ.nee on the propagation of sound. This 
variation however in the manner in which the air gave sounds 
might be the effect of the agitation of the atmosphere, pro- 


•f I have tnn ed out for myself a series of inquiries, that I conceive Object of the 
mAst lead to sonic important discovery. My object is to ascertain the aauior. 
action of fight in the various phenomena, that take place in the elastic 
fluids around us. This object, which on the one hand is connected with 
the mechanism of our sensations, on the other embraces the results of 
those first combinations, that escape our apprehension. 


duced 
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(lucerl by the rarefaction the presence of the sun occasioned; 
but the situation of my windows, and the usual direction of 
the morning breeze, militated against this argument. 

Iteonid not bn The action of the wind wight be supposed capable of 
owing to the increasing* the propagation of sound, when, blowing in the 
’ line from the sonorous body to the ear, it could impart its 

o.vn velocity to the vibrations of the sourtd ; but it appeared 
to me, that its action must be null, when its motion was 
perpendicular to that line*. The velocity of sound too, 
which is J0G5 feet per second, nearly excludes the influence 
of the wind, ihe action of which is slower, and operates only 
on large masses of the atmosphere^. 

Son rd has prr- Sound propagated by infinitely small vibrations ac- 
»Jdiui| C( " UlUf cor ^" m £ ro t,5e t ‘ IPO,, y °f Mr. De la Grange^ ; and it is pro¬ 
bable, that this takes place in the particles of a very light 
elastic fluid of a peculiar nature, and which j-houkl not be 
confounded with the gasses, that compose what we know of 
the atmosphere. 


** Hi-t. of the Royal Acad, of Sciences of Paris, 1758. 


Wir'd cannot 
hare much < f- 
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+ Misccl. Phil. Mat. Socict. Turin, tom 1. 

With respect to the action of wind on the propagation of aound, Mr. 
Pcrrauh, foimerly member of the Academy of Sciences of Paris, ex¬ 
presses himself ns follows. 

“ The invisible particles ef bodies, which by their structure and con* 
fcur.ition occasion their essential di [Lienees, are themselves com- 
pr»- •<! of ntorr.s still smalfer, and less different in different substances 
tluai those particles Both the atoms and particles are endued with 
e’ isticity. When the panicles are agitated in such a manner, that this 
el is;icily comes to act, on their r.-coil they strike the particles of the air 
that twUsh them with the greatest velocity they can impress upon 
thorn, slr.oe it is produced by the spring of their elasticity; and 
this v.'lo,tiy is ,0 g r -at, it exceeds that which the air hommonly has 
£«,- withdiawing heh.nd the substance that strikes it. Besides, as the 
.piou in which the spring has ac»cd is ci tremely small, the air can pass 
tl'.is thi.ri s;.ic? forward with greater l-i< ility than retire behind the atom. 
J he parti.de of air slrmk advances a space equal to that, to which 
the sprin" has stretched, pushing that next to it, and so on to the ear. 
Kroce the sound is propagated M idi ?o much velocity; and other agita- 
jions ot the air, as the w n.d, prevent its propagation but very little, as 
th«'- too slow with .e-pcet 10 it.” Hi t di* l’Arad., vol. 1, p '223. 


j Iro’. ru-s concerning the Mature and Propagation ol Sound, by Lewis 
4e rd t- ( t'lge. 


Full 
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Full as I was'of the subject, I thought of means of cnu* An instrument 
firming the reality of'the phenomenon bv the help of an in- to ' masi,n:tl1 * 
Rtru merit, ydnch, placing me above all doubt both with re- sound, 
gard to the variations of the atmosphere, and as to any illu¬ 
sion that might have deceived my senses, should give me a 
just measure of the increase of the propagation of sound by 
tl»e influence of light. 

The construction of this apparatus offered its difficulties. 

Tile principal was to subject to mechanical proof an object, 
of which we are accustomed to judge only by our senses. 

Whatever precision might be desiied in such a research, 

1 conceived I might derive some assistant e fiom the expe¬ 
rience acquired in practising music, to attain satisfactory 
results. 

An experienced ear, the habit of playing on musical 
instruments, and the desire of doing right, appeared to me 
to add to the mechanical means of my apparatus that 
degree of accuracy, which is requi.-ite in phwcal de¬ 
monstrations. The foliowing were my idea;. and modes of 
proceeding. 

In whatever manner the vibration of a body may be coni- Tno vibration 
inunicatcd to the elastic fluids surrounding it, it is certain, ot the elastic 
that the vibration of these fluids is always analogous to that 
of the particles of" the sounding body. A chord stretched pamcl.■» of the 
and struck with the finger vibrates in a given mode and sou,1(1,,1 ghodjfc 
time. Tins different regularity in its vibrations it is, that 
forms the duration of the sound, and the nature of the tone. 

When a chord vibrates, the tremulation of the circumam¬ 
bient air, which is analogous to the motion of the chord, 
can communicate itself to a similar chord, if the dimen¬ 
sions and tension are in corresponding proportions. It 
is a known fact, that if two strings, belonging to two in¬ 
struments, be in unison, we cannot touch one, without the 
other’s vibrating and emitting a perceptible sound. I 
thought I might avail myself of this property of elastic fluids, 
to determine the mode of my experiments. 

J took two violins of good quality, fitted tin m tip Apnaratus do . 
with well chosen Naples strings, und had the pegs made scribed, 
with copper screws, that 1 might graduate the tones with 
precision. I placed these two violins horizontally on a plank 

ten 
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ten feet long, and eight inches wide. These two instru¬ 
ments having been tuned to the Paris diapason, on that 
string of one of the violins which is called, the second, be¬ 
cause it is the second in the neck, I placed a bit of paper, 
intended to serve as an index in the course of my experi¬ 
ments. 

As it was necessary to he able to bring these violins 
nearer together, or place them farther asunder, and for 
fheir movement to he marked on the plank, that served as 
the base of the apparatus, I arranged them so that one 
should be fixed, while the other was movable. The fixed 
was that which had the paper on its second string, and a 
line corresponding to this string was traced ou the plank. 
The other was movable by means of a very simple contri¬ 
vance. A little w'ooden table was held ou the plank by 
means of two grooves; the violin was placed on this so that 
it could not be shaken ; and by means of a screw in the cud 
of the plank I could slide this table with the violin on it 
backward or forward. An opening in the table parallel 
with the second string enabled me to mark on the plunk 
the changes of place in my experiments, which 1 conducted 
as follows. 

Its application. With the forefinger, the other fingers resting on the neck 
of the instruments, I pressed the second string till it touched 
the third, and then let it go instantaneously. This finger¬ 
ing, which was done *at a place marked on the table, and 
was always uniform, produced an oscillatory motion, 
which was heard on the corresponding string of the other 
violin. The little bit of paper pointed out to me at a dis¬ 
tance the vibration of this string, as I separated the two 
violins till the agitation of the paper became almost null, 
and at length ceased. This point was that of the limit of 
the vibration. 1 marked it on the table that served to sup¬ 
port. the apparatus and numbered it 100. The space be¬ 
tween the two strings, which were parallel to each other, I 
then divided into 100 equal parts; and these hundredths 
were divided into tenths each at the extremity of the table, 
that I might have thousandth parts in my scale. This first 
experiment, which was to furnish me a standard of compa¬ 
rison both for the scale of my apparatus, and for the differ¬ 
ences 
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encps ?n the propagation of sound, was* executed on the f4tlp 
of iVluy, 1803. Tuldiig the precaution to unite the meteo¬ 
rological (Jj'emitiojjs with the indications of my apparatus, 
1 noted in my pocketbook the degrees of the different m- 
fitruments 1 employed at the moment of the experiment. 
The weather was calm awl clear, and the sun shone into tny 
room. The following are the results and meteorological ob¬ 
servations of this tirst trial. 


May , 

Thermo- 

B.irom- j 

Hygro¬ 

Appa¬ 



j rn-tiT. 

• ter. ( 

i 

meter. 

ratus. 

Observations. 

14 

ir 

51 •8°F. 

28*408 
30*28 E. 

39 

100 

1 hi. ex;) ,.i ient, h-gun 
at 20' after noon, was 
icpeated several ti^es. 
My apparatus always 
..larked the same dts- 
tince to a few thou¬ 
sandths. 









Trial of it. 


The whole of the scale of my phonometer, which is the hs scale, 
name l give my apparatus, answers to 2met. 14cent. [7 feet], 
and consequently each dr gree is equivalent to about 2 cent. 

[3 lines]. 

This done, to proceed methodically I conceived it right to 
lay down os a fixed principle, that the distance o< 7 feet was 
the limit of the greatest propagation of sound in my appa¬ 
ratus under the influence of light. 

I was now eager to repeat these experiments in the dark, Might not the 
in order to eleur up mv doubts of the difference there might t Mi rf ° fo,hpr 
be in the velocity and propagation of sound by night and by too* th with 
day. The apparatus I employed promised me results suf- th se l, ght? 
ficieiitly conclusive from the length of its scale, and light¬ 
ness of its motion. It appeared to me, that the least vari¬ 
ation must tie perceptible, and capable of strict proof, when 
I could depend on my own attention, und the niceness of 
my ear. One difficulty only presented itself to my mind, 
which arose from the influence, .that variations in the tem¬ 
perature, weight, and humidity of the atmosphere might 
have on the phonometrienl changes. 1 was aware, that the 


propagation of sound must be according to the nature and 
density of the elastic fluids it traverses; and I was appre¬ 
hensive of being led into errour by a cause foreign to that 

Vol. XXV. Jan. 1810 . O whiclj 
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•which was the object of my inquiry: but f also knew, from 
the experiments made in 1738 by Maraldi, De la Caille, 
and Cassiui, and from those of Bianconi in 1740, that the 
thickest fog had been found to have scarcely any effect on 
the velocity of sound. To proceed more satisfactorily 
therefore, 1 determined first to examine by means of'my 
apparatus and meteorological observations, the effect of 
changes in the atmosphere on the velocity and propagation 
of sound. 

Tnais of the These trials I made on the j)th, 12th, and 15th of Sep- 
ciiaiw:. in the ternber, the same year, each time about noon, and with 
atmosphere, striking differences in the state of the sky and atmosphere. 
The following table exhibits the results of these. 


Sept. 

1803 

Fa hi 

Barom¬ 

eter. 

Hygro¬ 

meter. 

Phono¬ 

meter. 

Observations. 

9 

62 - 96 ° 

30-37 

58° 

99*9 

Half an hour after noon. Sky 
clear. 

12 

53-6 

1 

30-32 

1 

51-5 

99-7 

45' after noon. Sky covered 
with thick clouds. 

15 

59*72 

3012 

51 

99-8 

40'afterl. Cloudy and threat¬ 
ening rain. 


The small differences in the results of these experiments, 
the greatest of which floes not exceed three thousandth parts, 
appeared to me not uscribableto changes in the atmosphere. 
In my opiuion they are the consequence of the imperfection 
of iny method, which is incapable of mathematical precision. 
Not being able at the moment to procure more certain data 
for this discussion, I was inclined to think, that the com¬ 
mon changes of the atmosphere could not effect such a 
change in the nature and arrangement of the particles of the 
elastic fluid, as to restrain or accelerate the agitation occa¬ 
sioned by sonorous bodies. 

Nothing remained but to ascertain by strict trials the de¬ 
crease of the propagation of sound in the dark, which should 
give the solution of my problem. I began my experiments 
the 20th of September following, and I chose a night and 

an 


Trying 

any. 


Experiments 
m the dark. 
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an hour best adapted by the darkness of the weather to 

show the effect of Xhfj absence of light. 

The place of the experiment was lighted by a watch lamp 

of a particular construction, which afforded light enough to 

perceive the motion of the paper on the 6tring, without the 

rays being able to diffuse themselves through the chamber. 

The following were the results. 


Sept 

1803 

Therm¬ 

ometer. 

Barom¬ 

eter. 

Hygro¬ 

meter. 

Phono¬ 

meter. 

Observations. 

SO 

53-24° 

29*79 

63 

99-1 

11 o’clock ar night. The sky 
covered with clouds 


I was satisfied with this trial. Eager to make it public, 
I spoke of it to some friends, who encouraged me to repeat 
these trials, and to attend particularly to this subject, which 
might prove highly interesting to the progress of science. 
Private affairs prevented me from prosecuting it at that 
time, and 1 did not resume it till about ten months after. 
The following are the results of the experiments then made, 
which tended only to confirm the preceding. 


July 

1804 

Therm-i 
onieter. 

Raroni- 
- etcr. 

Hygro¬ 

meter. 

l Phono¬ 
meter. 

Observations. 

-3 

66-2 

28*89 

73-5 

100 

About noon. The sky free 
front clouds 

5 

55 

28*90 

66*5 

i 

97*5 

Quarter alter 11 at night.The 
sky partly covered with clouds. 

11 

57 

29*86 

68 

99*8 

1 o’clock afternoon. The wea¬ 
ther fine. 

14 

62 m 24 

29*97 

51*5 

99*4 

Quarter after 1 P. M. Rain¬ 
ing 

18 

74-66 

28*90 

62 

98*4 

Just after midnight. The sky 
cloudy. 


Table of coin* 
parative k expe- 


Suoh have been the constant results of ray researches. General con- 
The mean term of the degrees of propagation of sound elusion, 
without light in three different trials was found to be 0*98. 

° D 2 The 



36 * 


INFLUENCE OF L.IGHT ON THE PROPAGATION OF SOUND. 


The difference between the propagation of sound that took 
place during- the night from that in the day cqmes out two 
degrees of my scale, answering to about l(i lines. Whenever 
I made any experiments on this subject I always acted with 
the greatest caution, taking care to guard against the 
slightest inaccuracy. The subject has always appeared to 
me difficult and delicate ; and without venturing to assert 
too much, I confine myself to an account of my thoughts 
and inquiries, happy to have removed a doubt, that con¬ 
cerns one of the most important branches of our know¬ 
ledge. 

F.’.cksIiouU After having called the attention of natural philosophers 

be compared. ^ a <Ji scuss 5 onj which may serve to render the nature of lu¬ 
minous bodies better known, as well as to elucidate the na¬ 
ture of souuds, and to discover the mutual action of the im¬ 


perceptible substances that surround us, it seems to me not 
improper, to compare together the facts, that appear to re¬ 
late to this subject, and which may give rise'to discussions 
calculated to explaiu the phenomena. 

Nicbt Miy>- Hitherto night has been considered as more favourable 
Tfai'abU- ioihe than day to the propagation of sound. That this is the case 
j.i.Mj.ig.inon of with respect to our ears cannot be doubted : but this argues 
ru.’retv from nothing against my opinion. We hear farther by night on 
i he absence of accouut of the silence; and this silence contributes to it, 
while, according to. the celebrated Euler, the noise of a 
wind favourable to the propagation of a sound may prevent 
The ear hears the sound from being heard*. I have reason to think, that 
bcsi by day : our ear has more aptitude for hearing sounds by day than 
by night, and this from the stimulant action, that light ex¬ 
erts on the nervous system : but this will not account for the 

« 

* History of the Academy of Sciences at Paris, 1738. 


Distinction be- 
Iwet n sound 
and noise. 


Sound and noise, which are the same thing with respect to the cbjcc. 
of my inquiries, exhibit essential differences when considered with regard 
to our ears. By sound is to be understood that peculiar resonance, 
Which proceeds from a sonorous body, and the tone of which we know. 
Noise 1 conceive to bean assemblage of several sounds. 

When any sound priduminates our ea'sean distinguish it from other 
sounds in harmonic proportion with it. In noise the harmonic sounds 
are confounded and lost. The celebrated Condillac, speaking of the na¬ 
ture of sounds in bis treatise on Sensations, has distinguished the two by 
the definition of appreciable sounds and inappreciable sounds. 

phenomenon 
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phenomenon exhibited by the paper, the motion of which but thi* will 
depended oi» the tremtilation of the air of the room. Is the 
atmospheric air more dense on the appearance of light than apparatus, 
in darkness ? Is this greater density of the air, or of the 
elastic fluid that is subservient to the propagation of sound, 
the effect of aeriform substances kept in this state through 
the medium of light? On this hypothesis we must suppose, 
that a greater density may take place without increasing the 
weight of the air; and we might ascribe the increase in the 
propagation of sound to a greater elasticity in the fluids dif¬ 
fused through the atmosphere. This would confirm the PrieakVs 
opinion of Dr. Priestley, who said, that sound was propa- °P ullon - 
gated in different gasses in the ratio of their density. But 
the rays of the solar light are inseparable from the caloiific 
rays: their presence therefore, by raising the temperature, 
mu(l produce a dilatation in the circumambient air, that 
seems to exclude the hypothesis of condensation. Besides, 
it is proved by the experiments of Mr. Perolle, inserted ia 
the 3d vol. of the Memoirs of the Royal Academy of Sci- . 

ences of Turin, that the propagation of sound is affected, 
not merely by the density of the different gasses it traverses, 
but by their nature. 

Mr. Perolle having placed an alarum watch in a jar Perolle fV.uml, 

which he filled successively with different gasses, retired ,hat so * JU<,w: ' s 
, , ,, „ . . • ^ . . , not in the ratio 

gradually from the apparatus, stopping at the point whore D f t h e density 

the sound was no longer audible to hitn. Proceeding in t,,c nuj * 

” . ° ilium. 

this manner he found, that the weight of a cubic foot of 
each of the gasses tried being. 


Carbonic acid gas ..... 1030, 


Oxigcn gas. 7^5, 

Atmospheric air . 7-0, 

Nitrous gas. G98, 

Ilidrogen gas • • • • .. 72, 


the propagation of sound followed an order not always ana¬ 
logous to that of the Jenuty. it was as follows. 


In 
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9 % 


Oxigen best 
adapted to its 
transmission. 


Is this the 
cause of the 
effect of day¬ 
light ? 


Or rather, is it 
not bght that 
acts in oxigea 
and nitrous 
gas? 


Light has con¬ 
siderable effect 
in chemical 
action. 


In atmospheric air • • • 
carbonic acid gas • • • 
oxigen gas ......... 

nitrogen gas. 

hidrogen gas**.**** 


feet. feet Eng,* 

59 f . .. . 98*88 

48-4 • • • * 81*11 

66*5 .... 111*45 
the no me 
13 •••• 21*79 


The results of this experiment seem to prove, that of the 
different gaseous substances oxigen is best adapted for trans¬ 
mitting the vibrations of sonorous bodies; and the equality 
of effect obtained with nitrous gas, which contains 0*56 of 
oxigen, gives reason to think, that the increase of the pro¬ 
pagation of sound has a determinate measure, and that a 
given quantity of oxigen gas diffused in the atmosphere is 
sufficient, to carry it to its maximumf. 

This reasoning appears to me the more satisfactory, as it 
may connect the results obtained by Mr. Perolle with those 
of my experiments. It is certain, that during £he duy, and 
under the influence of the light, the atmospheric air is more 
saturated with oxigen than during the night; but it remains 
to be proved whether this surplus of oxigen, which from 
the nicest eudiometvieal researches eaunot exceed a few hun¬ 
dredths, can be capable of producing such a remarkable 
change. 

On the other hand, when it is proved, that the density of 
gasses is not the only reason of the acceleration of the pro¬ 
gress of sound ; and my experiments appear to demonstrate 
a certain influence in light; may we not consider the latter 
as the true cause of the increased propagation of sound in 
oxigen and nitrous gas; since we know, that oxigen 1ms a 
great capacity for light, and that nitrous gas cannot be form¬ 
ed without the concurrence of this suh tun re? Whatever 
may he the opinion of natural philosophers on this subject, 
it is certain, that the hypothesis reconciles iny experiments 


* I suppose the feet in the prcceding column to be those of Turin. C. 

f The illustrious Dr. Bonvoisin, who, in his Elements of Chemistry, 
has taken every opportunity of pointing out to his pupils tliu influence, 
that I ght exerts on a number of chc.ii.icaj actions, particularly notices 
the n ecessity of the concurrence of light in all the combinations of ni¬ 
trogen wi'.h oxigen. See vol. l,art. Acitle, uilrique. 


with 
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• ^ 
with those of Mr. Perolle; and that together they may lead 

to very important researches. 

Light has a velocity 900000 times as rapid as that of The action of 
sound. Whether it emanate from the Sun, and reach to jy 8 ^ "chanksj! 
our Earth, or act by means of vibrations agitating the par¬ 
ticles of a fluid of a peculiar naturfe, the particles of this 
fluid must be extremely light, elastic, and active. Nor does 
it appear to me unreasonable, to ascribe to the mechanical 
action of these particles set in motion by the sun the effects 
its presence occasions in the vibrations that proceed from 
sonorous bodies. The more deeply we investigate the theory The greatest 
of light, the more we must perceive, that the powers by ^ena'owhig'to 
which the universe is moved reside in the imperceptible par- the affections 
tides of bodies; and that the grand results of nature are of,Il . c , ,r,inutC!,t 
but an assemblage of an order of actions, that take place 
in its infinitely small parts: consequently we cannot insti¬ 
tute a scries of experiments more interesting, than those 
that tend to' develope the properties of light. On the least 
success of such inquiries we flatter ourselves with the pre¬ 
sage of some important discovery : our organs of sense are 
so immediately connected with the fluid that enlightens us, 
that the notion of having acquired an idea of the mode |>f 
action of this fluid presents itself to our minds as the hope 
of a striking advance in the knowledge of what composes 
the organic mechanism of our life, arid of that of hi iugs 
which closely follow the rank assigned to the human species. 


V. 

• 

On the Chemical Action of simple Gahanico-clectric Chains 
formed of Metallic Solutions, Water, or Acid, and a Metal; 
and on the Diso'xidation of Metallic Oxides effected by these 
Means: by Mr. Buciiolz*. 


The electricity produced by the pile of Volta and gal- Galvani^elec- 
vanic chains has presented philosophers with the most^sur- tric,t y* 

* Aimalcs dc Chirr.it*, June, 1%8. p. 2G6. Translated from Gob¬ 
lin's Journal, No. 17. 

prising 
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prising results, particularly with respect to chemistry. Wli# 
can forget the decomposition of water effected in?a peculiar 
manner, the oxidations, the disoxidations, the hidrogona- 
tions first accurately observed by Hitter, as well as the de¬ 
composition of several acids, salts, &c. ? We might hare 
hoped, that chemists would have paid more atterftron to 
electricity, and that they would have endeavoured to derive 
more advantage from it; but this has not been done in the 
degree, which the importance of the subject appeared to 
It. influence in demand. Ritter too has the merit of having pointed out to 
pllC " chemists the influence of the electric matter on chemical 
phenomena: and though the opinions lie started in his work 
on the Electric System of Substances may not be altoge¬ 
ther accurate as to the effect of the electric matter in che¬ 
mical actions,yet we cannot wholly deny its influence; par- 
Freci ;ntations ticularly as Sylvester showed in lBOC, that the precipitation 
ofinetals. c f oue metal by another was nothing but a galvanico-elec- 
trical process*; which confirmed the opinion expressed b 7 
Ritter in 1800 , though this opinion can be admitted only in 
the case of metallic vegetations, and not for every sort of 
reduction in the humid way; because a cliaiu of two metals 
ut|d a fluid is not always formed, when one metal is reduced 
by another, aud yet the result does not remain a moment 
doubtful. 

In galvanic The influence of electricity in chemical processes, with 

The t iV a ml °tvv o re8 P et ’t to oxidation and disoxidation, is still more evident, 
fluids the me- when chains are formed with two fluids and one metal, as 
tJ <lis;,iare» its Hjtter observed in 1800 ; and the reality of which he dc- 
monstrated on the occasion of a remark I made in 1804 , 
Tin. that tin precipitated muriate of tin in a metallic form, 

when water was poured into a solution of muriate of tin, 
and a flip of this metal was immersed in the solution and 
the water at the same time. The utility and necessity of 
studying the influence of electricity could never be shown 
in a more determinate manner, than in the case in which 
Ritter has explained the most enigmatical phenomena in a 
natural and easy manner. I have lately been more sensible 
of the justice of this explanation, as 1 have continued it by 


• See Journal, vel. XIV, p. 94. 


examining. 
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examining, whether other metals were capable of forming 
similar chqjus with their solutions and water. 1 communi¬ 
cate these experiments, because 1 know of no one except 
Ritter, who has attended to these chains, and they have* 
appeared to me interesting with respect to the particular 
circumstances accompanying them, though they are all 
founded on the same system. 

Experiments with solutions of copper, another fluid, and 

copper • 

1. Into a cylindrical glass I poured a solution of half an Experiment 
ounce of crystallized green muriate of copper in two ounces 

of water, and added with the greatest camion three ounces munaieoicop. 
of distilled water, so that the liquors remained separate, per * 
one above the other. 1 then immersed in the two liquors a 
slip of polished copper, half an inch broad and six inches 
long, which rested on the bottom of the glass. At the ex¬ 
piration of two hours no action appeared to have taken 
place, except that the slip of copper was covered with a 
white crust, that continued increasing for twelve hours. On 
examining this substance, it was found to be white muri¬ 
ate of copper, formed by the oxide of the green muriate 
sharing its oxigen with the metallic copper immersed in the 
liquor. 

2. As the preceding experiment had shown, that the p- vp# w ;. h 
green muriate of copper could not form a chain capable of 
reducing completely the oxide of copper held in solution, ' 

I was desirous of seeing whether the white muriate would 
comport itself differently. Accordingly I boded a drachm 
of this salt with three ounces of water for a quarter of an 
hour, filtered it when cold, and placed the solution in con¬ 
tact with two ounces of distilled water and a slip of po¬ 
lished copper as in the preceding experiment. Having ob¬ 
tained no precipitate of copper at the expiration of a few 
hours, or even in some days, l ascribe this nullity of effect 
to the little difference between the specific gravity of the 
two fluids; for it is well known, that water dissolves very 
little white muriate of copper; wbeuefe the two fluids will 
unite immediately and destroy the chain. 


3 . 11k!!’ 



n 

Exp.fwith ni¬ 
trate of copper 


* 


Nitrate of cop¬ 
per and water 
acidulated with 
nitric acid. 
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3. Half an ounce of copper was dissolved in nitric acid, 
* taking care that there should be no greater excess of acid 

than was absolutely necessary for the solution of the salt* 
The solution being evaporated to two ounces, the chain was 
formed by adding three ounces of distilled water above -.it, 
and immersing in the two fluids the slip of polished cop¬ 
per, taking care to keep it a few lines from the bottom of 
the glass by fastening it to a bit of cork. The two fluids 
appeared at first quite separate from each other: but a few 
minutes after the chain was formed, a narrow but very 
bright transverse line appeared on the copper at the point 
of their separation; above this point the copper was much 
darker; and at the end immersed in the fluid, small and 
almost imperceptible filaments were deposited, which gra¬ 
dually increased, but ultimately disappeared. The bright 
line increased greatly, and the part that was in the water 
grew darker, till it became a brown black. At the end of 
72 hours, when the two liquids appeared to be completely 
mixed, and the activity of the chain destroyed, I took out 
the slip of copper, and found it in the following state. 
Near the centre there was a bright place about a quarter 
of an inch broad, where neither oxidation nor precipitation 
of the copper was perceivable. Above this line was a slight 
coat of brown black oxide of copper; and below a red pul¬ 
verulent stratum of copper, which gradually thickened to¬ 
ward the end of the slip, and assumed a striated appear¬ 
ance. This stratum, viewed with a lens, appeared to be 
formed of a collection of little grains, which acquired a 
metallic lustre on being rubbed. The result of this expe¬ 
riment showed evidently, that, under suitable circum¬ 
stances, a very active electro-galvanic chain might be formed 
in this manner, by means of which copper might be pre¬ 
cipitated in the metallic state by means of copper itself. 

4. To learn what would be the reductive power of such 
a chain, if the water employed were acidulated with T ^ of 
nitric acid, I proceeded nearly as in the foregoing experi¬ 
ment. The result was much the same, only the slip of 
copper was more speedily oxided in the acid liquor, somo- 
bubbles of gas escaped, and the copper was deposited in a 
thicker stratum, and with a lustre almost metallic, at the 

bottom 
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bottom of the slip. The experiment terminated in much 
less time. , 

5 . To vary the third experiment, I made a solution of Nitrate of mp. 
cooper in nitric acid, so as to leave some metallic copper in P® r Wlth * J ?" 

rr t rr tie 6XCC»K0K 

the saturated solution; and then formed a chain. At the nicui. 
expiration of a few minutes the usual phenomena presented 
themselves, except that at tlie point of contact of the two 
liquors a slight turbidness appeared, occasioned by the pre¬ 
cipitation of the nitrate of copper at a minimum in the 
form of small flocks of a greenish white. At the com¬ 
mencement some flocks were deposited on the edges of the 
slip of copper, but they afterward disappeared. As, wln-u 
wate^ had been added, the liquor was rendered absolutely 
turbid by the separation of the oxide of copper, which was 
present in excess, 1 took out the slip of copper, and was 
agreeably surprised by an unexpected result: as far as the 
slip had been immersed in' the cupreous solution, it was 
covered with another slip of copper extremely thin, ou 
which were several little knobs of the size and shape of 
pin's heads, which looked metallic, smooth, and as if they 
had been melted, and viewed with u lens had m.e <r two lit¬ 
tle openings on the side. It appeared to me too, that the 
flocks observed on the edges of the slip had been converted 
into similar little knobs, for the edges were covered with 
them in different places. Whence could arise this interest¬ 
ing phenomenon of the separation of the copper in the form 
of little globules? 

6. This experiment wns again varied by allow ing the so- of di¬ 

lution of copper to contain a slight excess of acid. The i T, r" i!tl “** 
result was I lie same as in experiment 3, except that the te J 
copper wul longer in being* precipitated; this not taking' 

place till the excess of acid appeared to be deadened, 
which was effected with the extrication of a great many 
bubbles of gas; and the separation took place only' at tire 
bottom of the slip, and in the form of lit fie grains. 

Many other experiments, infinitely varied iu order to ob- Reduction rtf 

tain more extensive oilpreon s vegetations, taught me, that c() !’P^ r «H»st 
., I .• p i c " complete with 

the reduction ot copper by means or copper was more com- „ : a ui'ju«d & 

plete in proportion as the solution was more concentrated, iv *e«th m u- 
, . ’ , . . j *> r i* tr.l solution, 

the point ot saturation more exact, and tne ihp or copper ' 

broad, 
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and accelerated broad, thick, and polished; and that when a little nitric 

acidulating tlic ac,< * was added to the water the result of the operation was 
water. accelerated by the oxidation of the metal being effected 

more copiously in the superior fluid : but that a too great 
excess of acid was unfavourable to its success, the process 
going on with too much commotion, and producing too 
speedy a mixture of the liquors, as well as too great a spe¬ 
cific gravity of the upper, which destroys the action of the 
chain. 

Experiments with the solution of nitrate of silver , water , and 

silver . 

Exp. with ni- 7. Into a small narrow glass I put a solution of two 
trateof silver. d rac hms of nitrate of silver in half an ounce of water, and 
poured on it six drachms of distilled water, acidulated with 
half a <Jrachm of pure nitric acid. The chain was com¬ 
pleted by a little piece of solid silver, narrow and ending 
in a point, which was fixed in a bit of coik. The action 
was almost instautaneous. A point of 0 was formed, and 
marked by a very bright transverse line, that remained in¬ 
tact. Immediately below this point metallic silver separated 
in shining grains resting one against another in a horizontal 
line, which continued to be deposited the whole length of 
the slip, which was half an inch. These grains increased 
for twelve hours below the point of 0. The slip of silver 
became gray, and was gradually covered with black oxide. 
At the expiration of this time the action of the silver was 
no longer perceptible, and the slightest touch occasioned it 
to drop asunder, as it was corroded where the acid liquor 
was in contact with the air. During the whole prooe&s there 
were but few bubbles extricated in the upper liquor. The 
slip of silver covered with little shining knobs exhibited a 
pleasing sight, when viewed either with a lens or the naked 
eye. Professor. Beruhardi examined them with a micro¬ 
scope, which magnified 200000 times, and then dis¬ 
tinctly perceived, that they weie cubes truncated at the 
edges. 

.Theiamewiih 8. I repeated the preceding experiment with a view to ef- 
a larger quan- a , nort! considerable separation of silver. Accordingly 

I dia- 
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I dissolved an ounce of fine silver in pure nitric acid, and 
added water so as to form a saturated solution weighing six 
ounces. ^This solution I poured into a cylindrical vessel, 
and very cautiously added eight ounces of water. I then 
cpmpletod the chain with a pointed slip of silver six inches 
long, and one inch broad. The action was not perceptible 
till after three or four hours, when a point of 0 was observ¬ 
able, above which the metal became gray, while below sin¬ 
gle grains of silver were deposited, so small as to be scarcely « 
distinguishable by the eve. In 7 -l hours these points had 
acquired the size of pin’s heads in seven or eight places. 

The upper part of the slip was turned of a deeper gray, but 
the two liquors being perfectly mixed, there were no hopes 
of obtaining a more complete result. 

This experiment affords fresh proof, that the activity of Activity in 
a chain bears a certain ratio to that of the oxidation. the oxidatiwi 

9. The liquors of the preceding experiment wer^ evapo- Nitrate of sil- 

rated to six ounces, and after being returned into the same veran<1 water 
. „ „ • , , ^ j • v *. acidulated with 

vessel, five ounces or water acidulated with one of pure n i lr -, c acu i, 

nitric acid of the specific gravity of 1*25 were added with a 
great deal of caution. The chain was completed with the 
slip of silver that has been mentioned. The action .began 
immediately. A point of 0 was apparent a quarter of an 
inch broad, where the slip of silver remained unaffected. 

Above this point was formed black oxide; and beneath, 
throughout the whole b.eadth of the slip, a line of knobs 
of shining silver, exactly us in experiment 7» hut in a 
somewhat larger proportion. These little grains increased 
for 36 hours, as well as the black oxide. The silver sepa^ 
rated had the same form as in experiment 7, except that 
some agglutinations of silver at the point of the slip were 
dull, though they became shining on being pressed upon 
with a hard substance. On taking out the slip at the ex¬ 
piration of 36 hours, it divided into two parts. It was par¬ 
ticularly corroded where it had been in contact with the 
liquid at the upper part, at which place it was completely 
converted into black oxide. 


Experiments 
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YJtECIFITATION OF OXIDES BY THEIR OWN METALS. 

Experiments with solutions of lead, water, acidulated water, 

and lead. 0 • 

10. A chain was farmed with four ounces of a solution of 
nitrate of lead made without heat, four ouuces of yrater, 
and n slip of lead an inch broad, six inches long, mid half 
on inch thick, fixed in a piece of cork laid across the top 
of the glass. Immediately a point of 0 was perceived, where 
the liquors were in contact, and this continued growing 
broader and more perceptible during the course of un hour. 
Above this point the brightness of the lead continued di¬ 
minishing; and below small shining metallic lainiuse were 
deposited, which increased for 24 hours. At the end of 
this time the liquors had mixed, and destroyed the chain. 
The metallic laminae, which were pure lead, hud no regu¬ 
lar figure. 

11. To learn what would be the action of a similar chain, 
if acitiulous water were employed, I repeated the experi¬ 
ment with the addition of two drachms of acid to the water. 
Soon after a brighter place was observed where the two li¬ 
quors were in contact; above this gas was extricated, and 
white oxide was formed; while below the slip of lead grew 
dull. After the expiration of twenty-four hours oxide was 
formed at this place also, and gas was evolved. At this 
period the liquors had mingled together, without any sepa¬ 
ration of metallic lead. According to all appearance there 
had been no very active chain, because the liquors mixed 
too soon. To verify this supposition, I made the following 
experiment. 

12. Four ounces of boiling distilled water were saturated 
with nitrate of lead, and put milk-warm into a cylindrical 
glass. Four ounces of water acidulated with an ounce of 
nitric acid at l “25 being added upon the solution, the chain 
was completed with a slip of polished lead. A point was 
formed, that appeared more shining than in the preceding 
or following experiments. The part of the lead in the 
acidulous water was covered with a great many bubbles of 
gas, and became gray. On the edges of the slip that were 
immersed in the solution were deposited filaments, which 
at the expiration of some hours increased, so as to fornj 

little 
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little eminence* of scales of lead a third of a line long i 
and at the same time crystals were deposited, which were 
in part attached tc^ the slip of lead, and in about twelve 
hours had covered the slip, and formed a fine groupe inter¬ 
spersed with scales of lead. It was only near the point of 
0,* where the solution was weakened by the supernatant li¬ 
quor, that no crystals were deposited with the scales of 
lead. The upper part of the slip of lead was covered with 
gray oxide. 


The result of this experiment showed I had not conjee- The specific 
tured without reason, that no lead was separated iu expert- e ra . vit J r of th * 
ment 11 because the specific gravity of the liquors differed differ, 
too little, which occasioned the electric fluid to be badly 
conducted, and the liquors to mix too soon and destroy the 
chain. 


13. A solution of an ounce of acetate of lead in three Exp. with ace. 
ounces of distilled water, forming a chain with five ounces tattfof lead * 
of water and a slip of lead, had experienced scarcely any 

change at the end of 24 hours, except that the lead appear¬ 
ed a little duller toward the bottom, and a little brighter 
toward the top. * 

14. I evaporated the superfluous water from the solution Acetate of lead 
of lead, and employed as the upper liquor distilled vinegar. a ? d ^stilled 
A few minutes after the chain was completed the point of 0 ,inegjr * 

was perceptible, above which the slip of lead became of a 
whitish gray, and below it several points of a blackish gray 
were formed. The latter, after the expiration of 30 hours, 
had increased so as to cover almost the whole of the lead 
immersed in the liquor. These points, examined with 
more care, exhibited the form of little knobs. They were 
friable, which led me at first to take them for oxidule of 
lead; but having rubbed them with a hard substance they 
acquired the metallic brilliancy, which showed, that they 
were metal. 


Experiments with muriate of zinc , water , acidulated water, 

and zinc . 

15. I formed a chain with half an ounce of .zinc dissolved Muriate of 
in muriatic acid and diluted so as to form four ounces of z,nc * 
solution} five ounces of water} and a slip of zinc. Soon 

after 
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«&fter the chain was completed, a blackish gray substance 
was deposited on the poiilt of the zinc immersed in the so¬ 
lution, and this continued inereasingcfor 48 hoars, while d 
grayish coat of oxide of zinc was depositing on the part in 
the water. The ramifications of zinc, that were on the 
lower part, had the aspect of an oxide; but on rubbing 
them with a hard substance they acquired the brilliancy of 
zinc. 

Muriate of zinc This experiment, was repeated, only acidulating the 

and acitluJaicd water with two drachms of muriui.c acid. Flu* r alt was 
wskgT, nearly the same, except that less zinc separated, be* a use 

the chain did not remain so lonj active, the liquors utviug 
mingled too soon. 


Experiments with solutions of ' on, water, acidulated water , 

and iron . 

CJrwn pul- 17 and 18. An ounce of green sulphate of iron was dis- 
•j hate of iro!1 * solved in three ounces of water, and a chain was formed with 
four ounces of water, and a bar of very soft iron. ( ob¬ 
served no difference between the action that took place on 
the part of the bar in contact with the water, and that in 
contact with the solution of iron, but in both the iron was 
coated with a stratum of black ' ‘.dr of iron, and some yel- 
'low flocks resembling oxide sopa r, .ted from the solution. 
The same effect took place wtien the .ater was acidulated 
with a drachm of concent ed bulohuric acid. In neither 
of these experiments was ly electric polarity observed, or 
point of 0. 

Muriate of tin. FO* Four ounces of fuming muriatic acid were gradually 
saturated with pure iron filings. With this solution, four 
ounces of water, and a bar of soft iron, a chain “Was formed. 
It did not appear to have more effect than those of the two 
preceding experiments, for no difference was observable in 
the stale of the iron in the tipper and under liquors. In 
each the bar of iron was covered with black oxide, and 
flocks of brown yellow oxide were gradually deposited. 
Muriate- '.f iron 20. On varying this experiment by adding two drachms 

w^ter^’°f fuming muriatic acid to the four ounces of water, a solu¬ 
tion of the iron in the acidulated water took place, with the 

evolution 
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evolution of gas. The iron in contact with the solution w'fcs 
covered with a coat, that had sometimes the colour of itidjgO 
or of copper, and acquired the brightness of iron by rub¬ 
bing; which appeared to indicate a separation of iron in the 
metallic state, and in a pulverulent form, though I am tiot 
inclined to adopt this opinion. The too speedy mixture 
of the two liquors having destroyed the chain, 1 could not 
procure myself t ough of this black powder to make an ac¬ 
curate examination of it, and to determine what it was with 
more certainty. 


(' ma ir'on. 


Fiorn all the exp» iuits I have described it appears to General de* 
me we may infer, -linos' all metals are capable of ducll0n! '* 

forming a chain w - 11 < »wn lolutiong and water, the elec¬ 

tric action of which precipitates the metal in the metallic 
state; and that an eiideut anomaly appears to take place, 
as if the metal dissolved were precipitated by the pure me¬ 
tal, which would seem contradictory to the received laws of 
affinity between a metal and oxigen. It has always appear¬ 
ed to me, that the following conditions are necessary to our 
complete success. 


1. The metal must form a solution with some acid, which 
ib altered veiy slo-ly cr not at all by the pure metal ; and 
which consequently cc-i^mn no excess of acid or of oxide; 
in order that tht elt .c on* ..it formed by the chain may 
act without being chet^ed on the metallic oxide in the so¬ 
lution. 


The acid must 
be one that acts 
(nit little on 
the »ame inc- 
nl. 


2. The solution must he sufficiently concentrated, not solution 

mix easily and readily with the supernatant liquor, and an- 
iiihiiute tha chain. > 

3. The metal, that is to form the chain, should Ire oxirfa- tyndttbe)Mt»t 

ble by water, and thus determine theeltctiic current so as b *“ s f^ ox,d ’ 
* . . . able by water. 

Wot to occasion a mixture of the two liquors, and thus destroy 
the chain too quickly. ** 

It is to he presumed, that gold, pfffthjpi .bismuth, man- Other mstatsv 
ganese, tungsten, and other inetals, wouid likewise form 
electro-gultanic chains, and exhibit the apparent uitomaly 
of a piece of metal piecipitating the oxide of the same me- 
Voi.. XXV. Jan. l Bio. E tal 
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Sal from its solution, which I will examine when l have lei¬ 
sure, unless I am prevented by others. ^ 

* 

Addition to the preceding paper* 


Farther exp. 
with sulphate 
of copper. 


The results I have farther to remark, that the results of my expert* 
meats on the precipitation of copper confirm an observation 
announced by Mr. Bueuger; but for more certainty I made 
the following experiment. 

21. I formed a chain by putting into a cylindrical vessel 
a solution of two ounces of sulphate of copper in six ounces 
of boiling water, on this I poured six ounces of water, and I 
immersed in the two liquids a slip of copper. At the expir* 
ation of 24 hours no change appeared on the slip of copper, 
either in the cupreous solution, or in the water. Some sul¬ 
phate of copper however was separated, and the two liquors 
were well mixed. 

Sulphate of 22 . Irepeated the.former experiment exactly, except 
Sataed* water' that I added an eighth of sulphuric acid to the water em¬ 
ployed. The result was, as soon as the chain was formed 
an oxidation and disoxidation of the metal took place, and 
a point of d, 1 of a line broad, formed on the slip of copper. 
At the expiration of 48 houra, as the action no longer in¬ 
creased at the two poles, I took out the slip of copper, and 
found, that the whole of the part immersed in the solution 
was covered with a solid but thin coat <*P copper, which 
viewed in front had the colour of pure copper, but dull and 
without brightness; but viewed obliquely had a velvety ap¬ 
pearance, and a paler colour. Seen through a lens this 
'crust appeared crystalline, and of a metallic brightness. 
The slightest rubbiug gave it'the polish of the purest cop¬ 
per. Between the part covered with this coppery incrusta* 
tion and the oxided part there was a stripe a third of. a line 
braad, where the slip, of eopjier remained unaffected; and 
above this, for the space, of two inches, the copper was 
covered with black brown oxide. 


Vf. 
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effects' of potassium on iron. 

• vr.' 

Extract of a fatter on Potassafed Tron from Mr. IIissen- 
fratz, Engineer *i» Chief of Mines, and Professor of 
Mineralogy at the Practical School of Mines, to Mr. (> 1r- 
let-Laumont, Correspondent of the Institute , and Mem¬ 
ber of the .Council of Mines*, 


_OU are acquainted tfith the beautiful experiments, in Alkalis de- 

whicb Gay-Lussac and Theuard have decomposed potash 
and soda by means of iron, airfrobtained metals that com¬ 
bine readily with iron, producing alloys, from which nitrate ? 

df ‘potash is obtained when they are treated with nitric acid. 

You know too, that crude iron is pretty generally obtained bon smelted 
in France by fusion with wood charcoal, which contains ' vt l1 L,lJrcoal ‘ 
more or less potash ; and that this is afterward refined with 
the same combustible to produce malleable iron; whence it 
is highly probable, that the potash contained in the char¬ 
coal is reduced, and afterward combines with the iron in the 
processes it undergoes. 

Oak charcoal yields about eight parts of saline matter in Proportion* of 
a thousand, beech five, elm twenty, poplar six, fir two, &c. 

A mean of the charcoal commonly employed will produce 
seven parts of suit to a thousand of fuel; and if 500 parts 
of charcoal be used ou a medium to 1QO of iron, it follows, 
that two or three per cent of the new inetul may combine 
with the iron formed. 

The small quantity of the new metal that can combine Iron injur'd 

with iron in the different processes it undergoes might re- b> s ‘ , ' a l l r 

. ' . quantities of 

move the apprehensions of tho$e metallurgists, who arc in-aiu.y. 
dined to uscribe injurious dims to it, that quantities as in¬ 
considerable of phosphorus, sulphur, copper, will ren¬ 
der iron, lire first coldshort, the other two redshort. 


„ From the sinnU combinations of |>otns«iuni and iron Irith—r-i.i’asi onlrl| 

erto niude, it is difficult to form a judgment of the ti.llu- l»-* m-dotm 4 

•nee of this new inetul on the goodness of iron, because the ljrs_ 

quantities obtained were to » small to he forget!: but uor- 

withstanding the smallness of the buttons of potnssuted iron 

tliut have been fused, some men of science h.i\« thought, 

that the t:oni|iouiid was brittle. When coldshort ifon is three 

purified at Zinswiller 011 the Lower lihir.e with lime and' it ‘ om *° sbo *’t 
• 1 ........... ..'ha* O n min h 

, iron of good quality is obtained, it the quantify ot ulJ , lflf# 
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gi 

the substances added in the refining be suitable: but the 
iron becomes redstart; if they be employed in too large 
proportion, whence it follows, that lithe and potash are ca¬ 
pable of rendering iron brittle. 

The opinion of some scientific men, who presume that 
the action of potash must render iron brittle; and the ex¬ 
periment iti the large wayatZiuswitier, which would induce 
a belief, that potash occasions it to be redshort ; would lead 
.metallurgists to ascertain'.by. direct and .positive experiments 
the influence of potush in its combination with irpn. 

Being at this moment engaged by order of his excellency 
the minister of the home department in writing on the art 
of ■ treating, and preparing iron, it ; wq*- natural for me to at¬ 
tend to this question. Accordingly*! requested the two re¬ 
spectable chemists, to whom we are indebted for the disco¬ 
very of the reduction of po^ as ^ by menus of iron, to favour 
me with one of the gutrbarrels, in which they had repeated 
their experiments a great number of times at the Polytech¬ 
nic School, They had the goodness to cl loose, me one, the 
inside of which was interiorly tilled with potassnted iron, and 
which the combination of potash hud rendered so fusible, 
that it had in part,melted during their experiments. 

The.iron of this gpnbarrel, penetrated with 'potash, was 
assayed in presence of one of the pupils and myself by the 
locksmith flosa, who is commonly employed by the Coun¬ 
cil of Mines for the various trials of iron and steel. 

The gunbarrel was heated and hammered flat for the 
length of four inches on each side of the part fused by the 
combined action of the potash and heat. 

In flattening it a portion of su^ierpotnssuted iron was se¬ 
parated, which we picked up. This little piece, weighing 
4 gr. [6-2 grs.], was coldshort. In its fracture it exhibited a 
mixture of a brown substance ami a white. The latter had 
the metallic lustre, and was pretty, easily hammered when 
separated from the brown substance. After ‘24 hours expo¬ 
sure to the air the small piece was covered with moisture, 
qdiich it hud attracted from the atmospheric uir. 

The barrel after being flattened and heated was forged 
and Welded very perfectly, it extended undet the hummer as 
easily as coldshort iron. It was heut and twisted backward 
and forward several limes, without the leastepek appearing. 

A small 
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A small bar Four,lines thick was. bent backward and for- and cold, 
ward cold, but it broke after repeated bending. The outer Brake, 
surface of the iron was a dull platina white. The fracture 
exhibited a whi^e rinj, fine grained,and strongly compressed, 
from 8 to 15 .tenths of a line broad; and this rim enclosed a 
brown nucleus from 2 lines to 2*75 broad. The nucleus, 
completely ^ggpurate from the rim, and having but a slight 
^dhesion to .it, y?as epunposed of white and brown grains 
weakly united. It was formed of the interior surface of the 
1/arrel, which had been most exposed to the action of the 
potash. The outer iron was soft, uod easily filed and flat¬ 
ted cold. 

Another bar forged thin was tempered, after being heated Tempered, 
to a cherry red. Its surface was'bard when filed, and the ' 

metal retained its malleability. It did not break, till it had 
brcu bent several times. Its fracture appeared similar to 
that of the iron which had not been tempered. 

From all these trials we may conclude, that the iron ap- Tlie iron com¬ 
pears to have combined with the potash in the imn barrel in binec * wit -h 
* " . . . ... . . potassium m 

two cliflerent proportions; One a minimum, which gives iron twopropor- 

a white colour resembling that of platina; the other a maxi- lions: 
mum,which gives it a brown colour mingled with white specks: 

That the iron potassatcd at a maximum is easily wrought a small pra- 
hot or cold, that it becomes move malleable by this combi- im 

nation, and that it can acquire hardness by tempering with¬ 
out becoming brittle like steel; consequently it is highly 
probable, that the bmall quantity of potassium, which com¬ 
bines with iron when it is smelted with charcoal, can only 
•contribute to improve its quality: 

That iron potassated at a maximum acquires a brown hue a large injur- 
more or fess deep, mingled with larger or smaller white ^ 11: 
specks ; and that in this state the particles have less cohesion, 
sot hat the iron becomes coldshort, and very probably redshort; 

, A A single experiment on the combination of potash with but one trial 
itynmay give some idea of the new.properties the metal not sufficient, 
ggquires during and after it is wrought; but It would be tod 
' hasty to conclude absolutely respecting the qualitiesof potas- 
,sa£ed iron from u single trial. We muat wait therefore till 
^farther gxpertipehts .shall confirm the whole the results 
"we obtained, jeefute souve .of them, or add new ones, when 

i 

$£ may decide with more certainty. 
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ANALYSES OF METEO&IC STONE*. 


vu. 

Analysis of the Aerolite that felt at Stmmern in Moravia, the 
2<i<I of May, 1808. By itfr/VAUqtJELIN*. 

M~eT c IIS aerolite in its external appearance resembles other 
productions of the kind. It'is covered externally with a 
Wown, vitreous coating or glaze. Interiorly it exhibits $ 
gray substance, interspersed with black dots; and in several 
places there are shining laminae, tliut appear to be pyrites, 
for they are not attracted by the magnet; nor does the 
stone itself act on the magnetic needle. This substance 
is not homogeneous, fqr pretty considerable nodules, much 
blacker than the rest pf the stone arc visible in it to the nu .7 
ked eye. 

Contained Uie Mr. Klaproth, having analysed a specimen of this mine- 
ra ^ w hich was him ’ n powder, and found it to contain 

tes. the same constituent principles us basultes, and nearly in 

the same proportions, was desirous of a description of it in 
substance, in order to compare it with*basultes. Accordingr 
ly Count Unin, who has a very tine specimen of it, hug 
given the following description, 

It* apiissr- The surface of the ineteorolite of Stunnern is ftised ( and 

“ ncc * perfectly black. This characteristic, which is peculiar to 

lueteurolites, distinguishes ^them from other stones. The 
colour of its substance is a light ashen gray, which is not 
altered by scraping. Interiorly are perceived more coou- 
pact grains, and of a darker colour thau the rest of the mass; 
It contains likewise grains of sulphurct of iron, but iu small 
quantity. , . 

Its properties. ’ This stone is soft, friable between the fingers, jnot 
scratching glass, and giving no sparks with steel. . He 
specific gravity is 3*10* It fuses with difficulty before ibfe 
blowpipe into an opake glass, which is attracted by the 

magnet. 

* / 

Contains » From the specimen I possess, which ! picked up on tftfe 

* Annales tie Clfunie, vol. LX X. p. 321; • 

spot. 



ANALYSES 07 METEOBIC s'TONES* , 


55 


spot, the meteorolite of Stannern differs from others only proportion of 
in containing a smaller quantity of metallic substances. “ etal » 

Mr* Klaproth, from its chemical analysis, suspects a ^ 

similitude between this stone and basaltes, but it is very Mites, 
certain, that the two substances differ eflentially in their 
fracture, hardness, and appearance when scraped/ 

The meteorolite that fell near Eggenfield in Bavaria, in Stone of Eg- 
December, 1803, is that which in its external characters Hk^baMdtwf 
comes nearest to the basaltic tufa in the neighbourhood of 
Klosterlaach. Mr. Chladni possesses a specimen of it, which 
is vefy remarkable from containing olivine, or the granular y ilie> * 


peridot of Haiiy, disseminated in it. 

Mr. Moser, a chemist of Vienna, found in 100 
this aerolite the following substances* 


Silex. 46*25 

Alumine. .. 7*62 

Black oxide of iron ... 27 

Oxide of manganese.* •’.*..,*••• o*75 

Lime.*.. 12*12 

Magnesia... 2*50 

A jtrace of chrome, and of muriates 
£ulphur, water, and loss. 3*76 


parts of Co ™P° n ®"* 

r parts of the 

stone of SUB* 

nem according 
to Moser. 


100 


These results, so different from what have hitherto been Analysis of it. 
found in productions of this kind, having led some persons 
to suspect, that there may have been erroursin this analysis; 
and conceiving at any rate, that it deserved a repetition; 
requested jne to undertake it, which accordingly I did. 

Treated by muriatic acid, this stone gave out a very small Treated with 
quantity of sulphuretted hidrogen. muriuic acid. 

if it be subjected to a strong red heat, its colour changes Heated, 
to a pale red, but its weight is not diminished; no doubt 
because the oxidation of the iron makes up the loss of 
weight. 

Treated with caustic potash we obtain a fused substance. Treated with 
which has u green hue. This colour is more distinct on di- cau8ll °P ot **h, 
luting the substance with wulter, which produces a deep 
green solution* After the solution is iiltered, on being ex* 

posed 
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posed to the air a slight flocculent precipitate of oxide of 
manganese falls down. 'On filtering afresh the solution has 
a fine yellow colonywould be supposed to be owing 
to chrome. ' It .vfco*lfciii saturated with nitric acid, and 
evaporated to drytieSs. " During this operation it assunied 
,ilex. *the appearance of a jelly* which indicated the presence of 
si lex. The nitrate dried* and redissolved in water* commu¬ 
nicated to it but a very slight tinge. The silex* which had 
been separated, was perfectly white. The solution of ni* 
trate of potash* tried in all ways with solutions of silver, 
mercury, and lead, even after having been considerably con- 
No chrome. centrated, did not exhibit the least sign of the presenchfcof 

, chi nine. It appeared tlicrefore, that the \ellow Colon# of 
Yellow colour . 

Aym the plan- the solution was owing to a small quantity of platina taken 

Ijpofthecru- n p foy the potash from-the crucible in which tfie stone had 

• cibie*act«a on, J * .. 

by th * po’Ash. been treaty 4 * 

Residuum. I he re?idi*ium, which’Had been separated from the green 
alkaline solution* was’diluted in water, and supersaturated 
with muriatic acid,’\vhfclf 'dissolved it completely. This 
solution* which had colour, was et.ipoialed to 

r tSilex. dryness then diluted'm aVKTulons wnteV, ami filtered. The 

silex, collected on a filf<*riVflS peifectly white, and was add¬ 
ed to that before obtaiYfexl. 

Mu*utic solu- The muriatic solution freed from silex was of a lemon 

tarn. colour. Being decomposed by ammonia in considerable ex¬ 

cess’, R’very bulky brown precipitate was formed, which was 
col tested Ott-afilter. To the amnioniacal liquor oxalic acid 
Wta added^ tribich produced a very copious precipitate of 
oxalate of $pe. This was carefully filtered. Though the 
solution-waif'Colourless it was evaporated to dryness; and* 
after having beeu strongly heated* to volatilise part of the 
sal atnrnoniac* it was rcdissolved in water, and made to both. 
On adding somfe potash a light black precipitate was»b- 
rtained, which was carefully collected. This precipitate, 
white kill wet, was dissolved in muriatic acid. The splu*- 
tion* which was yellow, was diluted with a pretty large 
quantity of water, and decomposed by saturated carbonate 
of potash, which occasioned some light docks, that could 
not ho collected without great trouble. The colour of these 
jlocks was a greenish white; and they dissolved in ammo- 
$ uia. 


* «ilex. 
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pia, which they tinged blue. This blue solution beingt;va- 
porated, a little oxide was left, which could not be weighed; 
but it was treated with muriatic acid, and a slip of iron 
immersed in the .solution, which did .not become coated 
with copper. It is evideut therefore, that this small quan¬ 
tity of matter was nickel. The liquor containing saturated Nickel, 
carbonate of potash had retained u little mangauese, but Manganese, 
not the slightest trace of magnesia. * v No magnesia. 

I boiled the brown pceeipitate formed ,by ammonia in a Alumine. 
solution of pure potash, which took up some alumine. 

This-was separated, and treated with sulphuric acid. The 
alcHninc still retained a small quantity of silex and lime. 

After having let the oxide of iron dry, I treated it with Silex. 
muriatic acid, and evaporated to dryness; when a small 
portion of silex again separated from it. All the silex was 
mixed together, and heated red hot. The muriatic solu¬ 
tion of iron was decomposed by saturated carbonate of pot¬ 
ash, tillered, and evaporated; when it still yielded a little M>remanga- 
oxide of manganese, without any magnesia being discover- nwmesia.™ 
able. 


As I suspected, that the oxide of iron might still retain iron and alts* 
a little lime, or magnesia, l redissolved it in muriatic acid, lime, 
and precipitated by oxalate of ammonia; but I obtained 
only a light yellow precipitate, which was oxalate of iron 
mixed with a little oxalate of lime. This I heated red hot, 
and then redissolved in muriatic acid. This solution l de¬ 
composed by ammonia, to get the oxide of iron; and pre¬ 
cipitated the lime by oxalic acid. To precipitate all the 
' iron from- the solution to which oxalate of ammonia had 
beeu added, 1 employed the hidrosulphuret of ammonia, 
which formed a black precipitate. This was well washed, 
dried, cabdued, then redissolvt-d in muriatic acid, and pre¬ 
cipitated afresh by ammonia. The solution decomposed by 
hidrosulphuret of ammonia contained no lime. 

It follows from all thje facts exhibited in this analysis, Component 
that the aerolite of Stauuern contains silex, alumine, litpe, p ^ ,s , lu -ord- 
iron, manganese, uickel K and sulphur; but I found,neither 4 

paagnesia uor cfcgqme. , * 
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The following are the proportions obtained from 109 


parts. • 

Silex .. 50 

Lime . 12 

Alumine... 9 

Oxide of iion. . * • • 29 

Oxide of manganese. 1 


Oxide of nickel, a slight trace, scarcely 
to be estimatcd„at *001 
Sulphur, an atom.. 


101 . 

Muriatic acid In another examination of this stone pretty evident traces 
found * u lt * of muriatic acid were found. 

D«{Rcrencea in These results ditVer a little from those obtained by Mr, 
daetwo results. Moser: 1 st, in exhibiting no magnesia; 2 dly, in containing 
nickel; 3dly, in a slight increase of weight, instead of loss; 
an increase necessarily consequent to the oxidation of the 
iron. This increase would have been still greater, if 1 could 
hare calculated the quantity of sulphur disengaged by means 
of the bidrogen. 

n » 

lNflfbrs from This aerolite then is of a different species from those that 
ocbw aerolites, Ji ave hitherto been analysed, since it contains neither mag* 
nesia, nor chrome, substances constantly found in the 
other aerolites,; and in containing a considerable quantity 
of alumine, traces of which alone hare been found io 
others. 

A r ' . ‘ . 

yet certain’y Yet this Moravian aerolite has all the external characters, 
«**• that distinguish productions of this sort; and from the ac¬ 

count given me it appears unquestionable, that it fell from 
the atmosphere. , > 


Existence of 
atamiue in 
neienricstones 

•feasted, 


Note. It appears from a former paper in the Annales de 
Chimie, vol. LXIX, p. 280, that the Institute had enter* 
taiiied some doubts of the reality of the existence of alu- 
mine in meteoric stones, announced by Mr. Sage; see 
Journal, vol. XXIV, p. 1 Q 0 ; because it had hot occurred 
iiv the stones analysed by others. Mr. Vauquclin accord- 
iugly analysed a stone, that had fallen no long time before 
near Parma, but “ could not discover in it at most above 
0*0015 of alumine.'* He would willingly have analysed a 

specimen 
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epepimen of the stone, in which Mr. Sage had found it; 
but this gentleman had none left, except the piece fashioned 
into a vase. Mr.^yaucjuelin however saw thje products ob* 
tained by Mr. Sage, and was induced to think, that what 
he had considered as alum was a mixture of the sulphates 
of aluniine, irqn, and nickel. The subsequent analysis by but now con* 
Mr. Vjiuquelin however, given above, not only confirms 
the existence of alumine in these stones; but that, as Mr. 

Sage observed, it is in very different 'proportions; for the 
Stone of Stannern contained more than either of the stones 
analysed l»y Mr. Sage. Jn the following extract of a let¬ 
ter from .Mr. Klaproth we find farther confirmation of the 

fact. C. 


VIII. 


Extract of a Letter from Mr, Klaproth to Mr. Gehlem *, 


J HAVE just finished the analysis of a meteoric stone, Analysis of 
£hat fell in the afternoon of the 13th of May, 1807, in the ork'steneT 0 **" 
district of Juclmow, in the government of Smolensk), du¬ 
ring a very heavy thunderstorm with a cloudy sky. It 
weighed 4 poods, or 1 JOlbs. Berlin weight [l£4lbs. avoir.]. 

Like all meteoric stones it is covered with a slight grayish 
black crust. Interiorly it is of an eaithy ashen gray. It 
is mixed with many little specks of pyrites, globules of iron, 
and many spots of brown oxide of iron. Its specific gravity 
is 3 * 7 . It gave me as its component parts: 


Metallic iron . 

Metallic nickel... 

Silex.... 

Magnesia. 

Alu mine .* 

Lime. ... 

Oxide of iron .. 

Loss, including a little sulphur, 
aud a ‘trace of manganese •. • • 


17-60 

0-40 

38 

14*25 

1 

0*75 

25 

3 


100 .' 


* Amulet de Chimie, vol. LXX, p. 185. 


It 
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• -It: is^pmewhpt remarkable, that I found al,umine and. 
H(ne in jtbi^ meteoric ston^, since no ip put ion has been made 
of ulumine in particular ib the analysis of meteoric stones 
hitherto published. It is true Hartlioldi, of Colmar., an- 
nouuc^O* 17 of silumine in the stone of Enstsheiin ; but 
Yauque||p assttrcs us, that he fouud this stone like ait 
otiters. . f . 

That of Enst- As l have'% sped men of the stone of Eusisheim in ray 
alatBin^ Uta * n * c dlectiou of meteorolitcs, I subjected a certain quantity to 
analysis, and found in it Jy per cent of alumine. 

Alumine in Jit j$ t very easy however, to overlook alumine, when it is 

r^r ,y V°Otained.in very smutl quantity in stones, as you justly 
forked. observed on my anulysitj&f the lerre verte of Verona. Ac- 

Tcne verte. eordingly on repeating this analysis l found, that, by boil¬ 

ing the recently precipitated oxide of irou with a solution 
of caustic potash, I obtained 1*75 of alumine: this there¬ 
fore is a principle to be added to those of the earth of Ve¬ 
rona, and its weight must be deducted from that assigned 
to the oxide of iron. 

An^Tv«.es sel- To speak generally I am far from pretending, that my 
tom exact. ailu |yses, even the most accurate, are perfectly just and 
exact; it i> only by a careful repetition of.them, that we 
can approach as near as possible to the truth. 
l>compotion Among all the experiments of Hitter on Davy’s dccom- 
©f ilte nlKills. p OS jtion of the alkalis J found the phenomena exhibited by 

tellurium most interesting. [See Journal, vol. XXIV, p. 
j3>Uurinm will 318.] This property of tellurium leads us to expect, that 
«o«JoI« wateraccomplish the decomposition of water so that the 
bj attracting ludrogcn shall enter iuto combination, and the oxigen he 
ii&huirogcu. 6C ,p ttro t e j j n ihe form of gas. It is much to be wished, 

that this 4 metal was more easy to be procured, that we 
misfit pursue these experiments; for at present we have 
no way of obtaining it but from the foliated ore of Nag- 

y«s- 

Alk.-tinr m tils The prod ucts'of soda and potash, which we obtained in the 

rfcToiUnilr" luVr^to^y °f tile SCpdemy, ill conjunction V r. Simon 
pentiM', but and Vlr. Ermnnh,*Vy VobjUumg Oier&dvaflfcapparatus, have 
kept verjL well for three months under oil or turpentine, re- 
turning their metallic lustre, particularly the. large pieces. 
The oil of turpentine has acquired a transparent brown red co- 

4 ' lou *-> 
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lour, ami a gelatinous consistence. It is a true S&rVeyV 
Swap. When I poured fresh oil of turpentine on this, soap 
to dilute it, and eK(W>sed it to the action of heat, there was 
a considerable extrication of gas, and the globule! pereq)- 
tibly ditninished. This was owing tb the hidrogen,which 
the soda had absorbed during the galvanic action, being 
separated again. When these' small globules were taken 
out, and dried on paper, they changed their nature iu a 
few Seconds, and nothing was found but small heaps of 
soda. 



IX. 


Oh the Purification of Nickel by Mean* of Sulphuretted Hi- 
drogen : by Mr, Robiquet, Apothecary *. 


Jtl 


.AVING treated a considerable quantity of spe'^s in the Attemptto nb- 
laboratory of Mr. Vauqueliu, wish a view to extract from it 
pure nickel, this process afforded me an opportunity of picket, 
making some remarks, which 1 have thought necessary to 
make publ.y, that they who engige in a similar pursuit may 
avoid the same errours. I shall give a hrief account of the 
process I followed. 

I took two pounds of sjveiss, which I treated directly Tr.wifd with 
with nitric acid diluted with two parts of water. I omitted 'limit'prevt 

the roasting commonly directed, from- the danger of so large ous r.ustmf. 
a quantity of arsenical vapour, and because the rousted ore 
is not acted upon so easily by acids. Thus the solution, 
which t<tOk place very quickly, was‘accompanied as usual 
w ith au .evolution of nitrous gas; and the sulphur separated 
in proportion as it weut on in a floeculent pieeipitnte, which 
afterward united into a mass." The whole of the acid at 

3 >° employed successively was bibs. 8$/.; and the resi- 
«h(iim, which probably contained a pretty large quantity of 
arseniate of iron, weighed 7oz. (i drachms. I filtered the Arseni ires <>f 
liquor, which I diluted with a large quantity of tiuter iu * ron * ,,ut c ^ M,t 


• Annales dc Chimic, vol. LX1X * 1 * 3 , p 235. 


order 
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precipitated by, 
potash. 


The solutiou 
treated with 
sulphuretted 
hidrogen. 


Large quantity 
of precipitate. 


Treated with 
muriatic acid. 


,o?der to dispose the nrseniates of iron and cobalt to separate 
more fully; and as these two salts require more acid, to 
retain them in solution, than the nrsesiate of nickel, I ac¬ 
complished their separation pretty easily, by adding gra¬ 
dually a solution of potash, but so as to leave an excess of 
acidLin the liquor. The precipitate, that was formed, Ap¬ 
peared to the eye to contain two substances: the lower stru* 
turn was composed of gmnular'tosecoloured particles, which 
indicated arseuiate of cobalt; the other, which was much 
less in quantity, consisted of tinev particles, more floccu- 
lent, and of a dirty white. This I considered as arsenitfte 
of iron, but I found in it also some arseniute of copper s 
These two arseniates united and dried weighed ten ounces. 

The solution was treated with sulphuretted hidrogen, os 
directed by Mr. Proust, for the purpose of separating the 
copper, oxide of arsenic, and arsenic acid. Iu fart I ob¬ 
tained so copious a precipitate, that at the end of some 
days I was obliged to filter, because the tube, through 
which the gas was introduced, though of considerable dia¬ 
meter, was perpetually getting choked up. I continued to 
keep up the stream of sulphuretted hidrogen gas, as long 
as it occasioned any sediment in the solution. 

This operation, which continued near a month, and con¬ 
sumed 6 lbs. 8oz. of sulphuret of iron, yielded me on the 
whole lib. 14 oz. of precipitate, which I separated at three 
different periods. The first was of a brown gray colour, 
and when dried was intermixed with spots of white; the se¬ 
cond was more homogeneous, and deeper coloured ; and the 
last was nearly black.' 

The quantity of these different sulphurets I had obtained 
appeared to me so exorbitant in respect to the speiss em¬ 
ployed, that I was desirous of ascertaining their nature, in 
order to know, whether I had really separated nothing but 
copper and arsenic by this process. Accordingly 1 treated 
a portion of the first with muriatic acid. The solution was 
readily accomplished, and the sulphur separated. The 
filtered liquor was of a fine green, hut precipitated white 
by prussiute of potash. Sulphuretted hidrogen did not 
render it turbid till after the lapse of a few moments. Hav¬ 
ing separated the arsenic by this means, I precipitated the 

whole 
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whojle of the solution with caustic jiotash. I then treated 5 rpc ’5 ,Hn1 ? 1 
the precipitate, after it was well washed, with dilute *ui- * r | J‘„ lyn ^* h 
monia, the proportion^ of which! increased, as long ut> the 
sapphire blue colour produced was increased in intensity. 

After uiuceratiug soYne time, 1 filtered. The undissolved R<-sVlimm 4w- 
portion hud acquired a deep green colour, similar to the 
fine greeu of Scheele; ami being treated with weak m*ri- 
atic acid, it immediately became black, and dissolved, giv¬ 
ing out oximuriatic acid gas, and i»i.parting to the acid a 
fine pure rose colour. It was therefore oxide of cobalt at 
a maxi mum, which could not redissolve in the ammonia, 
us Mr. Thenard had observed. The aiumoniacal solution, 
evaporated to dryness, let fall a light gre£n powder, 
which comported itself as pure oxide of nickel with every 
reagent. 

On the successive examination of the other tuo prccipi- Prcripitate.se 
tates obtained by sulphuretted hidrogeu, they were found 
to agree, excfcpt in the proportions, with the former. In <«■•»■ in jro- 
the last the quantity of cohalt was scarcely perceptible. l ,oail ' lw ‘ 

The second contained more than a tenth of arsenic in the 


state of an oxide not sulphuretted, which might he extracted 
by boiling water alone. The first contained much -more 
nickel than the others. By the different processes which- I 
employed to analyse the precipitates I constantly found sul¬ 
phur, originating from the sulphuretted hidrogeu, arsenic, 
nickel, cobalt, and not on atom of -copjxer. This did not No copper, 
surprise me, because 1 knew, that sonic of these ones con¬ 
tain none: but what really puzzled use was, to account for Whnt r -m# 
the precipitation of the nickel and cobalt by the sulphuret- ’-' < itdti«n-dr 
ted hidrogeu. 1 thought at first this was owing to-the pro* theowke* an# 
cess l had followed.; but i was completely undeceived, after ’*? ■***• 
Imving analysed three specimens taken from different col- hulrugaP 
Unctions, and labelled ** sulphuret of copper und arsenic 
obtained in the purification of nickel.” These sulphuret* 
were of the same nature as miue, only one of them cou- 
tuined in addition a little copper; yet they were produced 
by processes, in which ulkali. Jmd not:been employed for 
the separation of the arseuiates of iron and cnhnlt as in 
mine. Obliged to look lor some oilier source of the fact, £ 
formed a series of cbujeclure^, and made experiments m> 

cmdiugly. 




Not the addi¬ 
tion, of some 
foreign sub¬ 
stance. 


Experiment . 
with a smaller 
quantity. 


Nitric solution 
evaporated 
and filtered re¬ 
peatedly. 


Different 

precipitates. 


Solphmtfted 
hvWojtetv 
added to the 
solutions. 


yo'itfo t still 
acid. 


PVjLitlCMtrWfibY timUtL. 

cordiftgfyvwhich it wonkt’ be tt&eless feitfce 

tl% tetHomcrtbing interesting. ' vv * * 

t could ttbt sfisrpetft the Existence 6fn substance, which, 
Whefiiinifed with nichtl andcobailt, ocohsiOTiS their precipi¬ 
tation by flitJphuretted hidrbgen^ for* wfreh I redfesolved 
tbe|p sulphuretsin muriatic add* mingled with a few drops 
of nitric add, and I had separated fr6m then! nothing but 
Sulphur, I could "no lbngWpfeci’pitatethem again b^'the 
sa rtfiereagbtft.it tntist have arisehtherefore froib sbrtiecii*6b di¬ 
stances peculiar to the operalirtti ltself: and in consequence, 
wrewfci* to examine it with rooe attention’, I began whli'a 
stoat! quantity. ' The solution wak accomplished in fferdtutne 
way by nitric acid diluted With twice ilk quantity of vfater 
by measure. The residual sulphur was separated by filtra- 
tion, and I evaporated the solution gently to one fourth. I 
let it cool, to crystallize the oxide of arsenic, which was de¬ 
posited in pretty large quantity. Having filtered the solu¬ 
tion a scrdbnS’ti'me, I evaporated ‘it to 1 a slriip^^feoriHstence: 
when in proportion as ihe-exdess of acid' was carried off, the 
arseniate of iron was deposited, and formed u hind of gela¬ 
tinous indgma. - Again 1 filtered and evaporated : and this 
I .repeated* to the fourth time, drawing off at each a" little 
more arid. 4 " . * * 

The first sediment obt&infed tvjr evaporation was arseniate 
of iron in the forttr of a white piftr<V(*r: the second wtri a 
mixture of arMtoiUte'of cobalt atidVon: the third appeared 
to be pure arseniate of cdtS^t.'' The last time 1 evaporated 
to dryness; and-the piortionthat Would not redissolve in wa- 
itet was arseniate of nickel. 

At each filtration I took cafe to try thefrefli sdfjiftion with 
sulphuretted hidrogen, to endeaviVuV tqrfnd the point at 
which the preripitutionof the nickel tonk'phice; but 1 al¬ 
ways* obtained w prccipitatrbn *f brpimenC^’lrhe last alone 
yielded ri»e a* ebpious sedtmriit of a blackish*brown, which 
wiw fotiri4M examination to contain nickel, arsenic, and po 
copjferi* I^^KvI^'that^lhcTi oportibii of acid might; 

have aW infttfencM Ni fiiils 'dieofoitatLon. With this view i 

* * 

# I perceived, that, during this Wdutlfen, (hr. muriatic acid took up or* 
yinent ia.a|ta^qqf combination, ulitcl) would -be ^<3r4led hum it by 
tb« . dditiou of w.i‘er. 


examined 
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g| WMnw> mr runRi. 

examined the state of my solution, and I s w#h the* it stilt 
reddened Iftmuh paper perceptibly; and if I added a assail 
portion of acid; the precipitate produced id it by wdphnret- 
ted hidrogen was no> longer bUclfebut of a fine yellow. 

Thus it Appears to me demonstrated, that when the ni- A predomi- 
trie acid is in too small proportion to exert a atfPng a^roc- n«M»°r 7 *to 
tion for the oxide of nickel, it lets fall a certain quantity pi event the 
with the arsenic, till it becemee sufficiently predominant to 5^2333* 
counterbalance the combined action of the sulphur and ar¬ 
senic on the nickel. Whence we perceive, that, to avoid 
this inconvenience, it is necessary to keep up a slight excess 
of acid in the liquor, and than we may operate with ctb 
taiftty, * *' 


am 





da the ExpiritAHtts qf Mr. (JfcEifSTlX Cad itfir. Dsscotils 
on Ptatina : by Mr. C. L. BiItSollkt*. 


VaR* Cfaenevix published in the Philosophical Trmnsac- Mr. Cbenevix 
tions a number #f experiments on the combination of pla- combined 
tina with mercoryf, from which it appeared, that this com- JJuunaf 
pound, in certain proportions, was capable of sustaining 
the strongest fire without the mercury being separated; 
that it was fusible; and that it bore a resemblance to palla¬ 
dium. But that celebrated cUtaust was desirous of his ex¬ 


periments being repeated and confirmed, particularly as 
Messrs Rose and Gehlen atihounced results contradictory 
fo lds. Accordingly I invited him to accompany Mr. Des- 
cotils to my laboratory at Arcneil. 

Mr. Chenevix mentioned fits following experiment, which Experiment 
he has described iif the Annales de Chimie, vol, LXVI, p. ou * 
86, as best calculated to elOCtdhto£ltf Subject. ' 1 

** Let dilated nitric add be bdied with a large quantity Niinta of 
of metallic mercury, and the resuHwjll be a nitpste of mer- mercury ata 
. cufy at a minimum of okidbMdit, ‘ If this bb poured into de* to maiiate 

, • Annules de Chimie, LXV1I, p. 86. * 


f See Journal, vol, VII, p, 85,176; and XI, p. 168 and 168, 

Yoi. XXV. J>M. >»!#. F 


. an- 



-’•v. 


'.rap . EXPERIMENT! p* FLATS*A. 

sf platina, and»« miirMle solution of platina, a precipitate will .be formed, 
duced ^uh a composedofi platina and mercury united ^ith. muriatic 
latie i#o«k acid. Let thik be washed, and reduced with udittle borax 
Hul charcoal. j n a crut jb| e lined and u metallic button will 

be obtained. Dissolve tfew in nitro-muriatic ^cid, and it 
will precipitated by green sulphate of iron/* 

These ditectioris were followed, and a well melted button 

' < *v / 

was obtained* the specific gravity of which das about 1 7 . 
w * l ?2 fi 66 '* ’ B^r* DeseiMSt^H^ 0 * subjecttJdltD ebullition a mixture of 


P reei »Bfjr. Desctotilsi^ljtf og subjectt^dito ebullition a mixture of 
pttstedbjr w .**&:». j uittlASlif« .( t. ■ . 

green sulphate gr^fesQlphdte^omron an# stfTutiorfof platina, prepared so 

of iron. as t0 contain but little excess of acid, a. copious precipitate 
foil down; so that this property belongs to platina itself. . 

Another difference remsflfod; it was, that the platina 
precipitated with mercury possessed the property of being 
liquefiable by the action of^fire^vthich iiidn^re^tu consider¬ 
able difference betweeh the button obtained' and platina 
that had not undergone. tKe same preparation. 

In thq.intervalbetween thia.meeting qnd the next, Mr. 
tij» of borax. Descotds aline treated pureplaiinq with borax in a cruci¬ 
ble lined with lampblack^ and obtained a button like that 
given by the mixed precipitate, and of similar specific gra- 

r. * i. '• 

... v 

The button By tbisexperimeqj, wj)ich was repeated, it was proved, 

racked? 1 ”*" t ^ iat platina is capable of eutering into fusion by means of 
borax and charcoal. On dissolving part of the button, Mr. 
Dcscotils obtained from it bonjoic acid. 
ft«taia«wn- Platina therefore is capc aj kof combining with the whole 
kitted with or p ar t of the borax; and thus alloyed it .baa a perfectly 
metaUfo jtunpect. iab&rd and very brittle, and tqkes a crys- 
l^ine fona internally. Mr. DescotiU had,sjreadypbserved 
similar phenomena with other meti^. .,/* t 
Precipitate of - The mixed precipitate ujged. with the most powerful 
mfcmiVnot for 8 e without tlm add-on of charcoal and borax, did 
fusibiewithoutnot enter into fusion^Mtj^Mr. Chenevix acknowledged 
■ chsreoaland theproperty ^.liquefy owing to the mercury, wit k 

but. to the char- 

«• f °ra>*n 

paper, t^JS^f^ilfht be fused by means of borax, in a 
crucible linedwifK charcoal no doubt, as will presently be 
Ken. 


There 





UjMiKD. 


file tiordx radeharcj^,' ^ Putina fu*ed 

*<mmf*m£: ?itfK£ttu£ i» :< 4 * 

a ^recftll* anddbWrved, iKbt roel^uinroal was sufficient, to 

pwd^e ^ ^ *:SwW * •<.• 

A button thus^btsiaed at .Arcuai} Had increasedio weight Carburet of 
a fittle. mort t|law* 6*03; wh|^ jpjn* owing tp theeharfoa!, ?* * l "^T. 
that tad combt*ifid. w '$ jHR*& . 

18 * shitting, opd 

laj^^^ivl^ndi|v ‘ •• ^m;'* ’ " 

«fe ;"*<«“« «**~P «"*>•' Bon« .Ion. 

tvob f<|#aHn«L yet,, by means of w ,^ ti '^ 1 * us * 
charcoal, bor^x/oy hiore probaffty the borecic acid, enters ^ a ' *‘ 
iifto combinatitojiith pluttoa. wiUpnblish the expe¬ 
riments. to which* * these observation* shall give rise, and 

, ' * t eir- <£' ^ * - ’ ' ^ 

which he intend t tdk pursue. 





XI. 


* T t f / . 

On a singular Crystallizationthe Diamond : by Mr, Guy* 
' ^' T6!t-M6bV#ACt*. ■*, 


a 

X HE, nfttbreVMMo^dflb^h^sls^ being only a collection NatnraI histo . 
of fsets sufficiently., established, to be admitted without ry of ni'merali 
qufeStion t it is^pnz^chlairly impsWlnit to confirm the reality g >c < ^ lectia ® ° ,f 
ofthosejhat ra^^h^tfourobs^ryation^ in order to remove * 


^ey^o ^bli^^ the Annales de Cftiraie, a Crystallization 
letter on tho crystallistitio^of IftxulifSr, the lapis IdYttfi of of '^ u *“*«*'*■ 
the shops. TtapiecCfrom #hid| the accurate description 
sdfes t|ti>n mad* by Mtftnhm* and, whfchfN&tentsa perfect dode- 
caednm with rhombic faces, hgt beeh recbgniied'by all who 
have.tasnr 'U in my cpll«ctt<M^w|tif the Him wHirmhasIhe, 
whioH JKettrt. Dmnaw th. 

miiK ia which **thii* crystcl w&. 

* '<» . .11 .'-A '•- >Vf ■'•*>■ 

* t«a<t In 


Read to the loititute, March the 
LXX,*j60. 


* llO®,; Add, ds Chutt. rot. 




iiyteiit- 

"TT 'fa/'* 

w l 


iSrti* 

WpB» 


KlKMIi 

Imm M«| unanimously confirmed by cp|lrfM 

,. .. - - 

or 

accompanied with eulphurct of iroa t aH of the tmSl^aiikrc 
blue colour, audsawoo/whicb exhibit 

angles and faces, notwithstanding their anumtiem* 

Same have un- Moat of the QHflera%iMu,yHa have wri.ttenaince thia 
twawwatlr —!-»■■—— k .^kW o/i.. >.« mention tins Tegular 


SSSdYbb. r^^'-iJNUaf* 1 «• _ 

ffliecnofer^|pwrtiole..— :z ^ wr - ^.. ., T ., 

even attempted to fix their by On attHiinUico of 

the er^ 


have concluded* that, m 
and caybonkte of lime,' 


#hey 
^kW^tes 


la 

__„ WiHfWtof its being 

really a lazutite'i' hotWitlM^^il^th^.dall other 
mineralogists, that the ftrtsil^Wiy fAifeli'JUIds ultra marine 
is always opake, and comwbnly adrid^tn pyrites ami can- 

tie o,rt.l of b °H« iyii£ Sfr^^ 

the diamond. 0 f t ^ e d^mohef l^nceived the 

Class would receive some gnitTficatiori frotb’seeing it, and 
* that this would he fhe most certnm dietbod of establishing 
its existence beyomf 

Usual form of The primitive.wfisyMJ®^|ho«fi to be a ta¬ 
rts crystals. L_,_*._j „1'. aM..T Jc££!£!&t* “ 


gf&lar octaedrqjn.^j|<^ 
roidal crystals cjr 
cubical; planorOQ 

form j^tejing.nglefc a«_ 

A-madsor . A^gpog, through f 
twia crystal. to $ 




itself in fphfis 
^beenfaund 
as i&ot suspected 
Roffif de 
pemittfyt: 
k to 

Mm*?* 1 ? m *&*f 4 . 

_ of«the Weight of 702 rnillig. £l l j[rs. 

nearly). > fts »p#c«fie gravj|p is3*61$. . 
t ,^The class will perceive at once, that it is farmed of two 

demispheroids, 


dcmwplpiyMsi posit^m of which, imperfectly ' 

terttMMitfg^Qfje of *he extremities, exhttvif* at the other 
the Very dWti fcd feeateriag angles, that characterise the 
hmurtiwpe* 


XII. 

Remarks on ike PetkMtwSe* on 6rr i: by Mr, 

Vaoqubliv*. 

Mr. de Unniy, a dealer iBjpiodirat^aBd 4 skilful con* Mineral nsem* 

noisteur in thU^braitch of nmrtl history, hid m hit Cot- Minggadoli- 

, nue,orpecn* 

lection severttl specimens of 4 Wick, shnpog, compact, blende, 
heavy miirerof, with 4 conchoidat frtcture, the nature of 
which he did aotjtafiff, Mr.*Hauy, to whom he showed 
it, was in doubt between gadolinite and Mchblende, which 
in ihcwit rasfcWbted mm than any other sutotapc*. 

Having given me a piece,of it to subject to cfiefnical ana- pawed to be 
lysis, I soon,found, -that it Ms pCchblende, or sniphuret of tbe latter * 
uranium. Though the experiments, by which 1 found what 
it was, have nothing new in themselves, I shall relate some 
Of them, because they afforded me On OppOrtanity of mak¬ 
ing a few remarks on the state in which Uranium exists in 
this ore, and On the t^tttbtuitmns it is capable of forming 
with oklgen., 

The pechbHaide yedpeed to jMit, and digested in mu* Treated with 
riatic acid moderately feOO^Ontnritod, dissolved without any nmnatic add. 
perceptible dferveMci only 4 smfeil of sulphuretted hi* 

The s»fcpm fed st aferf wep Bitty green eOtduf. Di- solution si. 
luted with water and filtered, it left Mi tftd paper 4 Mull urd, 
quantity of ftSktoiiift» which* whdfi eaMM and dried, ex¬ 
alt die pro jiffies ofMhi mixed with 4 little sab 
pfttff. ' 

*■ frutfrife the itttpotilfttf, Milt tdort? especially during the * erawnto. 
ending* this d#pMMMd fr ci%sl«9 of 

muriate of lead. These filtrated by ecidiig Strafed ^co* 

0 .-* * a 4 * **£. * i 

* Anastas doChtisH ** V$Vl» t ft 977. * 

hoi. 



edeiced. 


and di*sofvcd 


• tyW. «!Aafl«ed. tberauwatfe of branHitja^idmuj^tpueb- 
in^ the nnrirwt# of lead., - ^agWt;« 

wanlamdi^'*' *wraipj^.af^,the # nkx>bulSarMd fciyfltpff 

Volvtd in water by beat, was diluted with w$ter, and subjected tothefob 
and examined, lowing experiments. 1. Pure and carbonated alkalis formed 
in this Violation very’ d^^p'bottle-green precipitates. These 
precipitates, particularly thgt from ammonia, turned black 
and shining when dried. 2. • Prussiate of potash produced 
» aj^pp chCcolji)t|8i^rpwn precipitate. , 3,„ Infusion of galls 

occasioned n finish brown sediment which in time 
changed of a yellowilh r<?cl id the upper pa*-t. ^ f , 

?recii'itata by T^prepijpi<Ute fpitped by amini i^ the inuriattiif so- 
VrhtJKnia, Jq^on of u^fpni^i thougfi jCompletr U- wa^hcdund dri^d in 
thg open air, ^i^retains much witcr tra ammonia; for on 
eiUir.ed, being heated in a glass retort, it £ave out a perceptible 
quantity of tligqe’two substances, and acquired a still deeper 
iilack colour.. ■ , „ ? 

ind di*solvcd This.m^^ tlfts d^ f : disspked i:eadily, jn nit|fc acid 
in nunc acid. dji u ted wilj^yfater^ even Co^J: but the solution, which hud 
a green colour, immediately cm .being heatqd gave out q 
considerable quantity of nitrous vapours, and at the same 
time acquired an orange yellow colpur. . 

The solution . The solution of this calcined Qxjdein nitrip acid having 
diluted, been diluted with water, after some titge it .Je t fall a small 
quantity of oxide of iron. . rr ’ 1 's ore.of .uranium therefore 
contains small quantities of lead, iron, sulphur, and si lex. 
It appears to be the kind analysed by. Mr. Klaproth under 
the name of pechblende cf Joachimethal. 

A precipitated ; TOs new solution of oxide of u.anium jiinitr jeqeid wee 
by alkalis, precipitated of an orangeyeiiow by. | a^|jrd)i alb|uiiy | .i..l of a 
pqle yejloh&by alkaline re- 

,dissolved tbq pre#p#at** 'V ' y - ' * • *■.;»' - *> * 

profsiate of Prussiate of pp&gi«$i§*i|f ipitkfffgelldtformed mthiSso- 
potash, * paUs. jptioo prseipiiatcs ©fa hrowafed mtfthilighter than bel©re*| 
qrcen oxide 'fh* g**n oxide of nraohnw^Ud with liquid oxitriuti- 
JgggS, «od thodoffct- 


The selution 
diluted. 


jwmeh re- 


end in other ThdM 






of uranifcm* with 


jg*. crjMti- t j, e dtytic acids, evaporated 

kb 


OBAEgTATIOWS ON IMUXJUM. 

to a proper degree, afford nqatral salu y which erjptaffize* 
each in iU^culiar form, but ail of a yellowish green, colour. 

The y el idar* oxide «on the contrary combined with these Salts of the 
acids never forms perfectly neutral salts* and does not cry** **11”*, nor*** 
taliize in distinct and regular figures. . # crysullizable. 

The green oxide does not dissolve in alkaline carbonates: The yellow 
but the yellow oxide does in large quantity, as'Mr. Klaproth 
li rst ob rved. green doe* not. 

F*-om the»e experiments it appears to me beyond a doubt, Two oxides of 
t’.at u.aniun* is susceptible c" two degrees of oxidation, “ ran,u,n ,hcr# * 
and this is pr’ .c'.pall. th Ar,*et I had in view to demon¬ 
strate -ic*" o.ie b., which i f^rms a deep green wide, the 
othereby whie,» ,, y,eld .n orange yellow oxide. It exists 
in the first of the*e state 1 in the pechblende; and it is in 
the second that it constitutes the yellow ore of uranium, 
such as that which Mr. Champeux discovered in the envi¬ 
rons of Autun, in the department of the Upper Saone. 

The pechblende of which 1 have given the analysis ap- Oxide of the 
pears to me tp contain uranium in the first degree of oxida- first m 

tion, for it dissolves in muriatic acid without any perceptible P * 

evolution of gas. 

1 even doubt whether the srlphur ” 00 tinned in this ore which is not a 
be combined with the oxide v‘ c-inium, fir the quantity is sul J huret - 
extremely small in proport ; o" U *hu of this metal; and am 
more inclined to supper 'hat it 1 u >igs to the lead, which 
also exists in it. . 

This reflection did ».o* escap. Mr. TCaproth, for he says Klaproth of a 
in the second volume of i..s analyses ■ ‘ I do not consider Sl . rai, * r °P ts ' 
the blqck ore of uranium at * sulphuret, but as a metal 
combiiK?ljfith little oxigen. It is this neorly metallic state 
of tlje dw|Mhat occa^w^ltt^volutioa .of nitrous gas while 
.it is dissolving in nitric ^cid.’* Mr. Klaproth however has 
notdistuvuished two specie* oft he oxide. ' 

These two ox^ uutnport iheiuselvfs with the acids and The oxides 

.^ *’ . analogous to 

those of iron 


alkalis nearly as tncoxiae*Ot tsonr Anus tne green oxide 


uniting 

The r«| 
acids, :w 


qn t .. 

<<-n ' Wi- if 1-1 ^ * ■ * 



te* them perfectly, and 


,itk/doeoio<&a» 





salts; and it,<jj?sol«!|tnc^^ 


From 



71 j&cwm^fltswife 

Capable of * Fremtffiie.experiments above related wefctoyfiti'ther ^ot* 
drurctsf * c ^ u< fe» that the oxides of uranium, like severa^di W ^metale, 


are ea(iable of com brainy with water afld fonmo^hkirOrets; 
a fact which still farther confirms the opinion of Mr. Proufst 
on this subject. v . 


XIII. 

On Me Oxides of Copper, by Professor Proust •. 

I '. 

Have just analysed red oxide of copper crystalttred in 
octaedra. 1 have found* that it is an oxide at a minimum, 
and obtained from it 


BIssfc. 


Copper* *100. 

Oxigen* • 17 or 18' 


or 84*75 
•• 15*25 


The blank oxide of copper contains 

Copper* *100 •............. or 80 

Oxigen** 25 .. 20, 


THE first meeting^;% third session of this Society 
Society. ™ held in the College Miifeiftn *t Edinburgh, on the 4th 
of November lust* There uer* the^ res^a learned jSptani** 
e«I paper, by Mr, R, Brown of propwog a sub* 

dtvwon of the 

... dee; the first ©$ or esaay ImMeteoric Spines,, by Mt. 

6. J. Hamilton &.ond the ctecfodlig pjtftjpf Wk account' of 
“ Fishes fened in the Frith <,$H*h, by Jfeill, 4 

Ae ltd meeting won on the gth of ubcemher. when 
Frafmser#a*oesoo ml mygp. 

4 mn found in Qnpf iw oh i p ij p IslmMii m aUo a senes of 


SCIENTIFIC NEWS. 
Wtmnum Natnvi Hiifrp Socuty. 







•frtwrirrc new* 


7 $ 


tioqs on ' the different precious stones found in Scotland, * 
particularlyltite topaz, of which he exhibited a series of in¬ 
teresting sj^H^uiens from Aberdeenshire; end among these Larjrecrystal- 
wnstf Crystal, weighing nearly eight ounces, which is proba- liztd 
b!y the largest: crystallized specimen hitherto discovered in 
any country.* The secretary *taid before the meeting a com- 
mtrmcatfbil from the Rev. Mr. Fleming of Bressay, describ¬ 
ing several rate vermes lately discovered by hirn in Shet¬ 
land ; and a cataloguCof rare plants to be found within a 
day's excursion from Edinburgh, by Mr. Robert Maughan, 
senior. 

At this toieeti ng the fallowing gentlemen were chosen of¬ 
fice-bearers for IS10 !— s Prof. Jameson, President: Drs. 

Wright, Macknight, Barclay, and T. Thomson, Vice-Pre- 
dents *P. Walker, Esq. Treasurer :—P. Neill, Esq. Sec¬ 
retary : —P. Si me, Esq. Painter of Objects in natural history• 


We understand that the first volume of the Transactions 
of the Wernerian Natural History Society is in the press, 
and wilt appear early in the ensuing year; and also that Dr. 
Charles Anderson of Leith, the learned translator of Wer¬ 
ner's classicuT*Work on veins, has no# W the press a trans- 
lotion of the celebrated Von Bnch'a Mineraiogical Descrip¬ 
tion of the county o'f Landen in Silesia. 

Daubuisson, a distinguished of the illustrious 

Werner, some time ago published an excellent description 
of the Floetz-trap formalTq^n^BdHimi^ ; and it gives us 
pleasure to announce, that a translators of this work, by a 
member of the Wernerian Society^ is ^nearly finished, and 
will ap^r early in the^Ming^spriag. 

Werner has had ft^mapgaishcd honour conferred on 
him, of being electe dj ifae ^ the Honorary Fellows of the 
Royal Society of Edinburgh; anti also Honorary Member 
of the Royal ft^etHcal, Royal Physical, Natural History-and 
Chemical Societies of Emnburgli, ape! of the literary and 
FhTlosophical Soaety of Manchester. * & 

&s*j£|ntly been 

established «t Edinburgh, nearly on lfeiui!9fltfL$ e Hqcti- 

number* of honorary, ordinary# find corresponding mem¬ 
bers. 


1st to!, of 
Wernerian 
T ransactions. 


T ranslation of 
Dauhimson’s 
Floeutiap 
Formation in 
Bohemia. 


Werner elec¬ 
ted fellow of 
various iucio- 
ties. 


Horticultural 
Society in 
ScotiaaAu^# 



KlENTtPlO'NSWS. 



there*,, intended, that the* Society shall be. very select, 
emoting . only of persons distinguished for Jthfir-borticul- 
tural apd botanical zeal. The Society purp^sfp to publish 
Memoirs ; and we doubt not that much useful information 
may thus be disseminated. The following gentlemen have 
been chosen office-bearers for f810. . 

.President. The Right Hon. the Earl of Dalkeit*. 
Vice-Presidents. Sir James Hall, Bart., M.P. Dr, 
Rutherford, Prof, of Botany, Edin. Dr* Coventry, 
Prof, of Agriculture, Edin. A lee. G. Hunger, of Black¬ 
ness. Mr. Walter Niool, and Mr. Patrick Neill, Se-, 
cretaries. Mr. ^sypitEW Dickson, Treasurer. , Counsel¬ 
lors* Professional. Mr. Thomas Dickson, Leith Walk* 
Mr.. James Macdonald, Dalkeith. Mr. Edward Sang, 
Kirkaldy. Mr. Thomas Summerville, Botanic Garden. 
Mr. John; Fletcher > Rt$ialrig. Mr. John Hay, Edin¬ 
burgh. Amateurs. Dr. DuN£A*t,8 en * Dr. James Home. 
'R. Hodshon Cay, Esq. George-Bruce, Esq. Thomas 
Hutchison, Esq. James Smith, Esq. 

Mathematical Mr. T. Leybourn, of the Royal Military College, has 

Repository, published the ntuth number of his periodical work, en- 

iitled, The Mathematical Repository. It contains, beside 
various articles. Solutions to .the Mathematical Questions 
proposed in the seventh j» umber; and a series of New 
Questions, to which he aolicit&Anqtwer* from, his correspon¬ 
dents, with a view to their beipg inserted in the eleventh 
number.—In publishing, tbiwwork, the editor has in view, 
to promote the 9tuoy qf the various branches of the mathe¬ 
matics, by affording to’the student an opportunity of cul¬ 
tivating his powers of invention.imrdwilviogprpbleilts which 
depend on its difTerentlheories^q|^;| afso, to- colHei toge¬ 
ther and preserve the fruits of tfe|rj|ttd)es of his ingenious 
Correspondents, among whom Ifenhfttbere some of the most 
skilful mathematicians in this.country* The number here 
announced completes the second volume of-tbe work. The 


igginy valuable articles in both* these wowould glad ly enu¬ 
merate, hat^that they are so dmb^i; < they would occupy 
foo;mufch wonn*^" \ ' -"VV,. ■ 

sdbousehat Tnalysed^tbe-ineteorifcstoiifsj Jftat 
fell at Weston, in Connecticut, on the. ) 4th of Qe|pbi!r, 

1807, 


urn. 1 



1-807, and oty$i*ed fronj lpo parts, file* 40, %7f sul* 

pbar 7, L0, ntchebl, leaving a lossof,4. 

specimens, of it, oyrried to prance by col. Gibbs, were 
examined by Mr. Giliet-L'ao<ud$t, who gives the following 
accpunt of them. , k 

“ They contained globules, ferruginous and Contained 

brittle f $f a blue kwh gray, atjd acquiring a dull metallic bntt le iron, 
aspect on being rubbed with a smooth hie. They were not 
very abundant, and appeared to be slightly attracted by the 
magnet. 

“ Small portions of malleable iron were diffused very malleable iron, 
plentifully through^ the stones. Th^f v were of irregular 
shapes, and very unequal in size; some black, but most of 
a shining silvery white; and, easily cut&rith u steel instru* 
raent, )ike tho|p contained in most aerolites. 1 separated a 
small, fiat, triangular piece, about a quarter of an inch 
long, which I heated to different degrees, and afterward 
plunged into cold water, but could not moke it border. 

“ On the face of one of the stones were some particles of 
mica; but as I could find none interiorly, I suppose they 
came from the* ground on which it fell. 

44 Another of the specimens contained embedded in it a and a lamellar' 
portion of a small bo4y of the size of a pea, of a whitish 6ub * tan «». 
gray colour, composed of smooth* seining lamellar facets, 
forming angles too small to be measured. It resembled a 
piece of broken feldspar. On endeavouriog to detach a 
piece for the purpose of assaying \t, the small mass imme¬ 
diately separated, leaving.a cavity, which showed, that it 
was rounded before i^was moulded in the stone. A parti¬ 
cle of a jjery similar substance still exists in the stone: and 
there are sqgle yfllow^l^pptiples in the cavity from'which 
this lameIlaA|#>stanesiJ>rAS |sken. « 

44 This Substance scratched German ahwst glass. It did* Dsac HhA. 
not effervesce with ni&ic acid. Heated before the blow¬ 
pipe it was immediately covered yith a black enamel, which t 
transuded in sipaU globules, bulk*, the mass dfd * not 
roelt^ I should hav^ ^aminedat farther, bqtT let it fall, 
and could put again find it. 

41 The aerolite of Weston therefore contained a'sqbsbmce, NettfesrfWfe. 
which was ueithar carbonate of lima her feldspar, and 1 be- 

lieva 



sciftNTipie 

fteve it is thirst time that a fameliar subat«nwe»htvi»g the 
true elements of crystallization', torn been mentioned a» found 
in a stone fallen from the atmosphere .” c ■■ .*> 

The skeleton of the mammoth found in the ice at die 
mouth of the Lena [See Jourp.fifol. XIX, p. 156], which 
has been for some time publicly exhibited at Moscow, is 
said.to be intended for the museum of the Imperial Aca¬ 
demy of Science*at Petersburg. Prof. Tjlesiushas made, 
forty drawings of the skeleton arid its various ptyts, which.he 
means to publish in folio, with observations. On some 
points Ije differs, from Cuvier. 

The greatest cold of last winter observed at Moscow was 
in the night of the 11th of januory. Mercury exposed to 
the open air in a cup by Dr, Rehmapn was frozen so hard, 
that it could be cut with sheers, and eveu*4iled. Count 
Boutourline found the mercury in three thermometers with¬ 
drawn entirely into the bull, and frozen; but in another it 
was seen by himself, and four other ^persons from 6 o’Clock 
till half after at —85* R. [—4b'i* F.], Mr. Rogers, of 
Troitsk, is said to have seen it at —34° [— 44~° P.] before 
it froze, and withdrew into the ball. 

Conveyance of The aquednets constructing at Paris have enabled Mr. 
-~ gh Biot to make experiments on the propagation of sound 
through solid bodies on 4 larger scale, than had hitherto 
been done. The total length of the pipes was 951 met. 
[3118 feet]. A blow with a hammer at one extremity was 
heard at the other, producing "two distinct sounds, the in¬ 
terval of which, measured in more than 200 trials, was 2*5". 
The temperature was, ll* [51*8 F.J. According to the ex¬ 
periments of the academy the time e&the propagation of 
sound to this distance through the air should be .2*79", at 
this temperature^-from which if we deduct 2*5>, the inter- 
val observed, we have 0*29" foe the time the sound was in 
being propagated through the solid substance. This result 
was confirm ed in another way. Two persons were stationed 
at the opposite extremities of the canal, each furnished with 
a half-second watch carefully compared, and each struck al¬ 
ternately with the hammer at inter val sof <S 13, 30, and 45 
.seconds. *The v time of the arrival ofthe two sounds was 
noted; and the sum of.the numbers .indicated by the 
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watches gave double the time-of the propagation by the so- 
lidgubsta«ce$ independent of the difference there might he 
between them. Thfts the time of the transmission by the 
.solid was found by repeated observations to be 0 * 26 ", and of 
that by the air 2*7d". f’he first result differs from that gi¬ 
ven by the intervals of the sounds only 0*03"; and the se¬ 
cond differs from the time deduced from the observations of 
the academy juft as much: an agreement that appears to 
confirm the results. 

Mr. Biot likewise observed, that at this distance the low¬ 
est voice could be heard perfectly from one end to the 
othkri and with sufficient distinctness to keep up a conver¬ 
sation. 

Mr. Leschcvin, chief commissary of gunpowder and Natjvrjreeo 
salt-pet re, has sent from Dijon to th«$jffiouncil of Mines a c j, TO ^ 
collection of specimens of rocks, interesting on account of 
the parts coloured green that they contain. Several pieces 
of this stone, and a siliceous breccia, improperly called chal¬ 
cedony of Creuzot, containing the same substance, had 
been found iu abundance on the road; and Messrs. Guyton 
and le Lievre had ascertained, that the green colour was not 
owing to copper; but it was not known whence they came. 

After much search Mr. Leschevin discovered these green 
rocks in three contiguous mountains, and found that they 
were coloured by oxide of chrome, combined in treater or less 
quantity with ailex, ntumine, &c. On one of these moun¬ 
tains he met with the graphic granite, which several authors 
have mentioned as accompanying the emerald; and he in¬ 
tends to search for this stone also, which Mr. Vauqnelin has 
discovered to be sometimes coloured with chrome. Since 
Mr. Drappier has’Shown, that chrome united with lead 
makes the. most of all yellows, this may turn to 

considerable account; 

Mr. Simon, of 'Berlin, has been making some experiments Electric repul- 
on the true law of electric repulsion. Coulomb appears to verV-ltioVf*" 
have established this Idw by means of the torsion of wire in ih. distance 
his electrical balance, that the electrical repulsion is in the s ' ni **/* 
iuverle ratio of the square of the distance. To prove this luw 
to his audience by a more simple and firm apparatus, Mr. 
ffitaon constructed a pair of scales, all the parts of whict* were 

made 
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made of glassy-iand coated with gum lae. though inferior 
to Sensibility^ Coulomb’s apparatus, it appeqlirirtifficiently 
<®ttsible for experiments of this kind, sinfe each degree of de¬ 
viation of tlie tongue of the balance fqpm 6 was eqtial to the 
weight of 0*04 of a grain, TbiPr^ult of Mr. Siutou’s ex¬ 
periments, the circumstances of which he varied in every 
possible way, was, th&t tKe electric fepubion was in the sim¬ 
ple inverse ratio of the distance. In trials with the gold leaf 
electrometer this law was established with still more precision 
than in those which he made with the pith balls. If is 
to be observed, that Volta has always denied the truth of 
Coulomb's law, and asserted,thlrf eirperitnents with the elec- 
trophorus show the electric repulsion and attraction to be 
simply the inverse ratio of the distance. 

Mr. Tralles has 4^nd by a very simple experiment, that 
the temperature &¥%hich water posSesses the greatest den¬ 
sity is at Sj)^ 0 F., or 4*35 of the centesimal thermometer; 
and he conceives this point, being" more fixed than that of 
congelation, should be taken as the 0. 

Considering pure water at this dentity too as the proper 
unit for specific -gravities, Mr. Trails^ has given propef for¬ 
mulae and a table for calculating specific gravities from this 
unit .according to the different heights of the barometer and 
thermometer. Mr. Kursteu has adopted these formulae in 
calculating the specific gravities of minerals from his own 
experiments, with more* accuracy* than has usually beeu 
done, for the new edition of his Mineralogicu! Tables just 
published. 

In another paper in Gilbert’s Aaaalet der Pity sick, enti¬ 
tled “ Principles of Areometry, exhibited in the most gene¬ 
ral manner, and applied to the Vapour of Water, as a Cri^ 
tique on the Hypothesis of DaHtmpppdTion some Calculu- 
tious of theDensity of theV apou r of Water,” % \i r'fralWs demon - 
strates the insufficiency and erroneousness of Mr* Dalton’s 
hypo^esia of the mode iu which elastic!!uids mix with each 
other, pud^theconstitution iff the atmosphcre.Fre^ the expe¬ 
riments be quotes the-specific gravity of the vapour of water 
is to ihat of dry air as l to 1*45, in equal circumstances. 
Froid the results of the experiments'of Biot and Arrago 
compared with those of Gilpin, he finds the density of dry 
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air under u pressure of 0*7 6 m. [29V inches], and in the la- 3 ry air, 
tidude of 4 .' 5 °, rr 000129918 of the density of water at the 
temperature of melting ice, under equal circumstances, and 
vn 0*0#12770 of water ut its greatest density. The speciiic 
gravity of mercury is 13*59925 at the former standard, and and mercury. 
13*5‘)t>55 ut the latter. 

The plant that furnishes gum amtnoniacum is not known, PUntthat jhV 
but it was supposed to be of the umbelliferous kind from ammoiTacum 
the seeds frequently found mixed with it. Mr. Willdenouw 
however has been so fortunate as to get the seeds to germi¬ 
nate, and of the plant produced he has made a new genus, 
callingfit heracleum gummiferum . As the root of this plant 
however contains no milky juice, be thinks we cannot yet 
consider it as certainly the plunt that produces the ammo¬ 
nium m. 


Mr. Suersen has given the following mode of preparing Mode of pr*-. 
benzoic acid. Boil four ounces of benzoin in powder with £* r J n S 5w, - e,,ir 
three drachms of caibonate of soda in a sufficient quantity 
of water for an hour. Take out the benzoin, powder it 
afresh, arid boil it agaiu for half an hour in the same liquor. 

After several alternate boilings and powderings the soda will 
be entirely saturated with it, and five drachms of very pure 
beuzoic acid may be precipitated from it by means of sub- 
phuric acid; which is at the rate of $£ ounces from a pound, 
or nearly one sixth. 

Mr. Hose had observed, that castor oil was completely so- Castor oil so* 
luble in alcohol. Mr. Bucholz has confirmed this, and m-icc ' 
says they unite in any proportion. Hence its sophistication 
with any fat oil may readily be detected; for these, though 
not completely insoluble in alcohol, do not mix with it ex¬ 
cept in very small quantities. Thus 60 drops of alcohol 
dissolve2 drops of oil of almonds, 2 of poppy oil, 1 of rape 
pil, und 3 of old linseed oil. Wuh the assistance of beat 


they would dissolve more. 


Dr. Buxton's spring course of Lectures on the Theory jviedie^l l«r 
and Practice of Medicine will be commenced about the tines, 
middle of January, 1810, at the Medical Theatre, Loudon 
Hospital., 
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ARTICLE I. 

On Aerial Navigation. By Sir Georse Cayley, Bart. 

Having, in my former communication*, described the 
general principle of support in aerial navigation, I shall 
proceed to show how this principle must be applied, so us to 
be steady and manageable. 

Several persons have ventured to descend from balloons Descent by a 
in what is termed a parachute, which exactly resembles a 
large umbrella, with a light car suspended by cords under¬ 
neath it. Mr. Garnerin’s descent in one of these machines 
will be in the recollection of many ; and I make the remark 
for the purpose of alluding to the continued oscillation, or 
want of steadiness, which is said to have endangered that 
bold aeronaut. It is very remarkable, that the only in a- die worst 
chines of this sort, which have been constructed, are nearly {b^a steady J*- 
of the worst possible form for producing a steady descent, sceat. 
the purpose for which they are intended. To render this 

* See Journal, vol. XXIV, p, 164. 
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Stability of a Subject more familiar, lot us recollect, thaUin a boat*, suim- 
' . ming upon water, its lability or stiffness depends, in ge¬ 

neral terms, upon the weight and distance from the centre 
of the section elevated abo\e the water, by any given heel 
of the boat, on one side; and on the bulk, anti its distance! 
from the centre, which is immersed below the water, on the 
other side; the combined endeavour of the one to fall, and 
of the other to swim, produces the desired effect in a well 
constructed boat. The centre of gravity of the boat bein<>' 
more or less below the centre of suspension is an additional 
cause of its stability. 

Ffleet of a j a- Let ns now examine tbe effect of a parachute represented 
by A 1», Fig. 1, PI. HI. When it has he* led into the po¬ 
sition a the side a is become perpendicular to the cur¬ 
rent, created hy the descent, and then Ton* resuK w it li ils 
greatest power; whereas the side h is become more nh|i<;iie, 
and of course its ve-i-tancc is much diminished. In the 
instance here represent* d, the angle of the parachute itself 
is 144\ and it is suppe e 1 to hid 18", tin- < omparative re¬ 
sistance of the side « to ute sale b, uJl be as tiic square of 
the line a, «■> radius, to lee M'luro of tl,e nt* of tin* 
of h w ith the euireut ; w!.t*h, l w tug .‘>1 dcgiei s, guts the. 
resistances nearly m the i.tiio of 1 to 0‘<i7; and this will be 
reduced to only 0*.i-14, u I en i ..-■:.*<-<l in a d-i<-tlion pei- 
peudicular to the horizon. Hence, so far as this bn .n of 
the sail or plane is legaided, it operates directly in nppn-u- 
tion to the prineipb' of stability; for tla* sid- that is!e«piii«<l 
to fall resists mu*.h more m its ne\. po-ntion, and that which 
i 4 r-ijuiritt .*<> ri resists much less thcieloie Mwnp'ctc m- 
vc'siou wnv.id he the eoncequriiee, if it weie not for the 
weight bring suspended so very inue!i hch.w the mu fare, 
which, couiitciacting tliis tendency, lo.ivcits llic efluri into 
a violent oscillation. 

and a« it ^-g’jt On the contrary, let the surface be applied in the mvci It <1 
t« be mid*, position, as represented at C IJ, Fig. ~j, and suppose it to 
he heeled to the same angle as before, represented hv tin* 
dotted lines c d. Here the exact reverse of the form, r in¬ 
stance lakes place: for t 1 lilt s de, which is required to rue, 
in is gained resi^taree by it> new position, and that which is 
i« united to •'ink has lost it; so that as much power operates 
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to restore the equilibrium in this case, as tended to destroy 
it in the other: the 6peration very much resembling what 
take.-; place in the common boat*. 

This angular form, with the apex downward, is the chief Basis of stabi- 

basit- of stability in ueiiai tutviguiiou ; but us the sheet which-'“V" * er,a * 

, . . navigation. 

is to suspend till' weight attached to it, in its horizontal path 
through the air, must present a slightly concave surface in 
a small angle with the current, this principle can only be 
used in the lateral extension of the sheet; and this most 
elfectuully prevents any rolling of the machine from side to 
side. Hence, the section of the inverted parachute. Fig. 2, 
may equally well represent the cross section of a sheet for 
aerial navigation. 

The principle of stability in the direction of the path of Principle of 
the machine, must be derived from a different source. Let 

recting tlie 

A B, Fig. 3, be u longitudinal section of a sail, and let C path of the ma- 
be its centre of resistance, which experiment shows to be chille * 
considerably more forward than the centre of the sail. Let 
C 1) be drawn perpendicular to A B, and let the centre of 
graiity of Inc machine be at any point in that line, as at 
D. Then, if it be projected in a horizontal path with ve¬ 
locity enough to suppo.t the weight, the machine will retain 
it- relative position, like a bird in the act of skimming; for, 
drawing C E perpendicular to the horizon, uud D E paral¬ 
lel to it, the line C E will, at some particular moment, re¬ 
present the suppoiling power, and likewise its opponent the 
weight; and the hue 1) K will represent the retarding 
power, and its equivalent, that portion of the projectile 
force expended in overcoming it: hence, these various pow¬ 
er-' being exactly balanced, there is no tendency in the nia- 
cl.iue but to proceed in its path, with its leniuuiing portion 
of pi eject i le fold*. 

The stability in this position, arising from the centre of Remarkable 

* A very simple experiment will -how the truth of this theory. Take 
a circular piiccof writing piper, and folding up a small portion, in the 
line of two radii, it will b; formed into an obtuse cone Place a sqnall 
we'glit in the apex, and h-tiing it fall from any height, it will steadily 
preserve that position to th* 1 "toimd. Invert it, and, if the weight be 
fixed, like the lite boat, it rglits itself instantly. 

c, » 


gravity 
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circumstance gravity being below the point of suspension, is aided by a 
btl/ty 8 th,i SU remarkable circumstance, that experiment alone could point 
out. In very acute angles with the current it appears, that 
the centre of resistance in the sail does not coincide with 
. the centre of its surface, but is considerably in front of it. 
As the obliquity of the current decreases, these centres ap¬ 
proach, and coincide when the current becomes perpendi¬ 
cular to the sail. Hence atiy heel of the machine buckward 
or forward removes the centre of support behind or before 
the point of suspension ; and operates to restore the original 
position, by a power, equal to the whole weight of the ma¬ 
chine, acting upon a lever equal iu length to the distance 
the centre has remote*!. 

A rudder ne- To render the machine perfectly steady, and likewise to 
rr. d 7.T?" enable it to ascend and descend in its path, it becomes ne- 
bu-J. cessary to add a rudder in a similar position to the tail in 

birds. Let F G be the section of such a surface, parallel 
to the current; and let it be capable of moving up and 
down upon G, as a centre, and of being fixed in any posi¬ 
tion. The powers of the machine being previously balanced, 
if the least pressure be exerted by the current, either upon 
the upper or under surface of the rudder, according to ihe 
will of the aeronaut, it will cause the machine to ri>e or 
fall in its path, so long as the projectile or propelling force 
is continued with sufficient energy. From a variety of ex¬ 
periments upon this subject I find, that, when the machine 
is going forward with a superabundant velocity, or that 
which would induce it to rise iu its path, a very steady ho¬ 
rizontal course is effected by a considerable depletion of 
the rudder, which has the advantage. of making use of this 
portion of sail in aiding the support of the weight. When 
the velocity is becoming less, as in the act of alighting, then 
the rudder must gradually recede from this portion, and 
even become elevated, for the purpose of preventing the 
, machine from sinking too much iu front, owing to the com¬ 

bined effect of the want of projectile force sufficient to re¬ 
tain the centre of gravity in its usual position, and of the 
centre of support approaching the centre of the sail. 

Kir«h»r me of The elevation and depression of the machine are not the 
the rudder. only purposes, for which the rudder is designed. This up- 

penduge 
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pendnge must be furnished with a vertical sail* and be ca¬ 
llable of turning frontside to side, in addition to its other 
movements, which effects the complete steerage of the ves¬ 
sel. 

All these principles, upon which the support, steadiness. Experiments 
elevation, depression, and steerage, of vessels for aerial 
navigation, depend, have been abundantly verified by expe¬ 
riments both upon a small and a large scale. Last year I 
made u machine, having a surface of 300 square feet, which 
was accidentally broken before there was an opportunity of 
trying the effect of the propelling apparatus; but its steer¬ 
age ami steadiness were perfectly proved, and it would sail 
obliquely downward in any direction, according to the set 
of the rudder. Kven in this state, when any person* ran 
forward in it, with his full speed, taking advantage of a 
gentle breeze in fiont, it would bear upward so strongly as 
scarcely to allow him to touch the ground; and would 
frequently lik him up, and convey him several yards toge¬ 
ther. 

The best mode of producing the propelling power is the The best mode 
only thing, that remains vet untried toward the completion P'oducing 
of the invention. 1 am preparing to resume my experiments power only re- 
upon this subject, and state the following observations, in niaills ‘ 
the hope that others may be induced to give their attention 
towards expediting the attainment of this art. 

The act of flying is continually exhibited to our view; Flight of birds, 
and the principles upon which it is effected are the same as 
those before stated. If an attentive observer examines the 
waft of a wing, he will perceive, that about one third part, 
tnwurd the extreme point, is turned obliquely backward; 
this being the only portion, that has velocity enough to 
overtake the current, passing so rapidly beneath it,/when in 
this unfavourable position. Hence this is the only portion 
that gives any propelling force. 

To make this more intelligible, let A B, Fig. 4, be a 
section of this part of the wing. Let C D represent the 
velocity of the bird's jwith, or the curreut, and E D that 
of the wing in its waft: then C E will represent the magni¬ 
tude and direction of the compound or actual current strik¬ 
ing the under surface of the wing. Suppose E F, perpen¬ 
dicular 
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dicular to A B, to represent the whole pressure; E G being 
parallel to the horizon, will represent the propelling force ; 
and G F, perpendicular to it, the supp'orting power. A 
bird is supported as effectually during the return ns during 
the beat of its wing; this is chiefly effected by receiving the 
resistance of the current under that portion of the wing 
next the body where its receding motion is so slow as to be 
of scarcely any effect. The extreme portion of the wing, 
owing to its velocity, receives a pressure downward and ob¬ 
liquely forward, which forms a part of the propelling force; 
and at the same time, by forcing the hinder part of the 
middle portion of the wing downward, so increases its angle 
with the current, as to enable it still to receive nearly its 
usual*presgure from beneath. 

Flight of the As the common rook has its surface and weight in the 

common rook. ra tj D 0 f a square foot to a pound, it may be considered as 
a standard for calculations of This sort; and 1 shall therefore 
stafte, from the average of many careful observations, the 
movements of that bird. Its veloeitj, represented by C D, 
Fig. 4, is 34*5 feet per second. It moves its wing up and 
down once in flying over a space of 12’*) feet. Hence, as 
the ce.ure of resistance of the extreme portion of the wing 
moves over a space of 0’75 of a loot each beat or return, 
its velocity is about 4 feet per second, represented by the 
line ED. As the wing cej tainly overtakes the current, it 
must be inclined from it in an angle something less than 7° 
for at this angle it would scarcely be able to keep parajlel 
with it. unless the waft downward were performed with more 
velocity than the return ; which may be and probably is 
the cast, though these movements appear to be of equal 
duiation. The propelling power, represented by E G, un¬ 
der these circumstances, cannot be equal to an eighth part 
of the supporting power G F, exerted upon this portion of 
the wing; yet this, together with the aid from the return 
of the wing, has to overcome alt the retarding power of the 
surface, and the direct resistance occasioned by the bulk of 
the body. 

Very acutean- 'it has been before suggested, and I believe upon good 

fittle in their" 1 that very acute angles vary little in the degree of 

resistance. resistance they make under a similar velocity of current. 

Hence 
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Mence it is probable, that this propelling pa**t of the win* 
receives little more Aaa.ii its common proportion of resist¬ 
ance, during the waft downward. If it be taken at one 
third of the whole surface, and one eighth of this be al¬ 
lowed as the propelling power, it w>ll only amount to one 
twenty-fourth of the weight of the bird; and even this is 
exerted only half the duration of the flight. The power 
gained in the return of the wing must be added, to render 
this statement correct, and it is difficult to estimate this ; 
yet the following statement proves, that a greater degree of 
propelling force is obtained, upon the whole, than the fore¬ 
going observations will justify. Suppose the largest circle 
that can be described in the breast of a crow, to be 12 
inches in area. Stub a surface, moving at the velocity of 
34*5 feet per second, would meet a resistance of 0*216 of 
u pound, which, reduced by the proportion of the resist¬ 
ance of a sphere to its gi eat circle (given by Mr. Robins/is 
1 to 2*27) leaves a resistance of 0*0<)5 of a pound, had the 
breiint been hemispherical. It is probable however, that 
the curve made use of by Nature to avoid resistance, 
being so exquisitely adapted to its purpose, will reduce this 
quantity to one half less than the resistance of the sphere, 
which would ultimately leave 0*0475 of a pound as some¬ 
what approaching the true resistance. Unless therefore the 
return of the wing gives a greater degree of propelling force 
than the beat, which is improbable, no such resistance of 
the body could be sustained, lienee, though the eye can¬ 
not perceive any distinction between the velocities of the 
beat and return of the wing, it probably exists, and ex¬ 
periment alone can determine the proper ratios between 
them. 

From these observations we may, however, be justified The act of fly- 
in the remark—that the act of flying, when properly ad- j"® 
justed by the Supreme Author of every power, requires less than common- 
exertions than, from the appearance, is supposed. ly supposed. 

Brompton , Nov. 6/4, 180g. 

* 

[To be continued in our next.) 
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II. 


Mr. Acton’s 
motive^ for 
his experi¬ 
ments on ger¬ 
mination Slid 
respiration 


in answer t# 
Mr. Ellis. 


Points in 
question. 


Opinion of 
Mr. E)lis. 


Farther Remarks on Respiration, in Answer to J. F. By 

Mr, Acton. 

To Mr. NICHOLSON. 

My dear Sir, 

I am not conscious of having been influenced by any 
worse motive than the love of inquiry and truth in the pro¬ 
secution of the experiments on germination and respiration, 
which you have done me the honour of inserting in your 
valuable Journal, I the move readily notice the rainarks of 
your correspondent J. F. in the last number*, being per¬ 
suaded they were made from the purest intentions of doing 
justice to the talents and exertions of a very respectable in¬ 
dividual, and correcting what may have appeared to him 
to have the semblance of misrepresentation. 

I entreat it may be understood, that in speaking of Mr. 
Ellis’s work nothing could have been farther from my 
■thoughts, than any wish to lessen its merit, or detract from 
its value in the public estimation. Mr. Ellis thought pro¬ 
per to attempt the establishment of a new fundamental doc¬ 
trine in chemical physiology; and for my own part being 
warmly attached to the more plain and simple manner of 
explaining the same phenomena, I presumed to lift up my 
feeble voice against the innovation, with what succefs can¬ 
not at present perhaps be determined. 

Upon referring*to Mr. Ellis’s work and my papers, 1 be¬ 
lieve it will be found, that the question at issue is precisely 
this. Do seeds, plants, and animals? during their respective 
functions of germination, vegetation, and respiration, ab¬ 
sorb oxigen gas and emit carbonic acid gas? Or is solid 
carbon given out, and by uniting to the oxigen gas exteri¬ 
orly to the seed, plant, or animal, does it form the car¬ 
bonic acid gas produced? Mr. Ellis is of the latter opi¬ 
nion, and his work is written expressly to demonstrate it. 


* Vol. XXIV. p. 307. 


He 
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He quotes a great number of experiments, and institutes a 
few of his own in support of it. Among those quoted is 
that of Bichat, alluded to by J. F. Now the general ten¬ 
dency of Mr. Fllis*s work, as far as it concerns respiration, 
is to prove the impossibility of oxigen gas being absorbed by 
the blood in the lungs during respiration. In my paper I Bichat’s txpe- 
observed, it was wonderful that Mr. Ellis should adduce the [|™ e pasMge°of 
experiments of Bichat in support of this proposition, when air intoth* 
Bichat stated it as affording a “ proof of the passage of air * > *° <K ** 
into the blood through the lungs, in addition to that of 
healthy respiration.” And I now add, is it not also very w«- 
accountable , how Mr. Eilis should have overlooked those 
circumstances, which must destroy all analogy between the 
absorption of air in the lungs, and the injection of air into 
the vessels ? 

I very much hope neither your correspondent J. F., nor u, lt t i, e 0 „j„ 
any of your readers, will suspect me of entertaining so prepos- does nut 
tcrous a notion .is tliat of the oxigen eiitcim^ the hlood 

, it is che- 

vessels and continuing there in an aeriform state. On the m'oally coin- 
contrary 1 have expressly declared, that death must be the w ‘ l h the 
consequence of such an event, nodoubt by its mechanical ac¬ 
tion in impeding the circulation of the blood. I contend, the 
oxigen gas is absorbed chemically by the blood, which thus 
becomes changed from venous to arterial: the air conse¬ 
quently loses its elasticity and mechanical agency, as much 

as when it is combined with a metal or base to form an 

* 

oxide or acid. 

Mr. Ellis appears to have rested his principal argument Mr. Elli* sup. 
against the absorption of oxigen gas by the blood upon what P°* e S thc lll_ 

° . ii* *ii/* . 1 tervemng 

be conceives to he the impossibility of any chemical attrac- membrane 

tion taking place between them, on account of the iuterpo- pleats tin* 

” 1 1 union, 

sed membrane, which separates the air in the lungs from 

the blood in the \essels. 

To prove the contrary of this, suffer any small animal to The contrary 
die in oxigen gas, and immediately lay bare the thoracic P t0 ’ ,,f ' 1 
viscera; observe them carefully for some time, and you will 
perceive a gradual change take place iu the colour of the 
blood, in the lungs particularly. Compare this withnnothcr 
just opened, and the difference will be more obvious. Also 
examine the brain of an animal recently dead, the veins of 

the 
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blood in me 
lungs, 


the pia mater will appear quite purple ; but after a little 

time they will begin to assume a deg.ee of floridity, which 

can be accounted for in no other way than by the absorp- 

tfon*of * IOn 0X1 o en S as# ^ ere then it seems the membranes are 

when°d°mun” no positive impediment to its absorption. And if this so 

v braneinter* readily happen in dead animals, with how much more fuci- 
▼cncs. “ 11 

lity must it occur in those possessing vitality? 

Dead) from If an animal be killed by injecting air into the jugularor 

{ejecting air an y 0 th er vein, it is not fair to infer the noiinbsorption of 
into a vein no : , , , . . , , . . ‘ 

jiroof, that it oxigen gas by the blood through the lungs; m the tormer 

can ^°*b be ab ‘ instance the point of contact is very trifling, and the absorp¬ 
tion of course limited; neither is there any mode by which 
the carbonic acid gas can be emitted. The healthy func¬ 
tions of the vessels therefore must be destroyed, and the 
auimal die. In the lungs it is very different. The human 
lungs expose an immense surface, not less than 21907 square 
inches, or ten times moie than the whole body; and it is 
obvious, that the chemical action between the air and the 
blood must be considerably influenced by the surface of 
contact. 

It is uot so difficult to prove the absorption of oxigen gas 
by the blood, as to account satisfactorily for the formation 
of the carbonic acid gas emitted. That it ought to be con¬ 
sidered excremcntitious, and as the effect of the absorption 
of the oxigen gas, is my firm belief. Nature is so wise in 
her law's, that she will not permit continued repletion with** 
out some adequate evacuation. The .oxigen gas no doubt 
acts as a nutrient aud stimulant to the blood', the carbonic 
acid gas being the superfluous matter carried off. And 
surely it must be rpuch more easily extricated in an acri- 
Carbonic acid f° rm than a solid state. My experiments on germination 
gas given out evinced with bow much facility this gas is given out by seeds 
5—^ in a variety of instances, even when oxigen gas is pot pre¬ 
ss present. sent; as also in spontaneous and putrid decomposition. 

Hence it appears, there need not be so much difficulty thrown 
in the way of rationally accounting for it, when produced 
by the healthy functions of plants and animals; for in the 
former case at any rate no reference can be made to the is¬ 
suing of the solid carbon, and its uniting to the oxigen; 
nor can I see any sufficient reason, why the carbonic acid 

may 


Difficulty to 
account for 
the formation 
of carbonic 
acid. 
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may not be found interiorly in the animal or plant, as well 
in one case as in the either. 

1 am certain it was not uiy wish to quote Mr. Ellis’s work Mr Ellis «d- 
unfairly, and 1 do not conceive I have done so. However 
as your correspondent J. F. thinks I should have uuder- experiments. , 
taken to show rather that Mr. Ellis contradicted himself, 
than that he perverted the experiments of Bichut, for his 
satisfaction I must inform him [ could easily have done so, 
if it be admitted, that two experiments of an opposite na* 
ture, mentioned doubtless to prove I lie truth of tire general 
proposition, can lie considered a contradiction. In page 
118 of his work is the following passage. “ Nor when air 
“ was forced down tile windpipe of a dog in the expert- 
“ meats of Dr. Halts, was it able to pass into the pulmo- 
“ nary aitcry or veins:" and at page 128, “ 15y forcing air 
“ through the windpipe into the lungs with a syringe, and 
“ confining it there, he (Mr. Bichat) has made it to enter 
“ into the blood vessels.” 


I cannot take leave of your correspondent without remark¬ 
ing upon the unfairness of his statement in his postscript. I 
appeal to yourself and readers if he have stated the question 
at issue with accuracy: and as to his leaning to the side of 
Mr. Ellis on account of the experiments of Messrs. Allen Experiments 

and Pepvs aiul others, I can onlv say, the strong impression of Messrs. Al» 

• . x, • 1 1 .1 ' ,• x, ”, l«i & Pa*»y» . 

pn my mind at the time I read them was directly the reverse. 

In the account of the experiments of Messrs. Allen and 

lVpys, at page c 20:i of the 22d vol. ot your Journal, is the 

following passage. “ In this recital of experiments, which 

“ have occupied a considerable portion of tune and atten- 

“ tion, we have endeavoured to give a pjain statement of 

“ facts, from which evers one may draw conclusions for 

“ himself.” Clearly showing their own minds were by no 

means made up to decide upon the truth of any particular 

theory. And in the following page it runs thus: “When ' 

“ respiration is attended with distressing circumstances, u« 

“ in the 14 and 15 experiments, there is reason to conclude , 

t 

“ that a portion of oxigen is absorbed ; anil in the last of 
“ these experiments we may remark, that, as the oxigen 
“ decreases in quantity, perception gradually ceases, aud we 
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in favour of 
the absorption 
of ox;gen by 
the blood. 


** may suppose, that life would be completely extinguished 

“ on the total abstraction of oxigen.” 

“ | 

Surely this cannot be considered as supporting the opinion 
of the impossibility of oxigen gas being absorbed by the 
blood. 

My time has been so entirely taken up by other indispen¬ 
sable avocations, I have not yet had an opportunity of com¬ 
pleting my experiments on vegetation. As soon as they can 
be finished, I shall do myself the pleasure of transmitting 
them. 


I remain, dear Sir, 


Yours’ &c. 


J. ACTON. 


III. 


On the Dhtncea Muscipula. Read at the Literary and Phi¬ 
losophical Society of Manchester , Oct. Oth, by Mr. Ro¬ 
bert Lyai.l. Communicated by the Author. 


Leave* of 
Venus’s fly¬ 
trap coutwct 
when irritated. 


Their mecha¬ 
nism. 


Brr.ussonet as¬ 
cribes the con¬ 
traction to the 
escape of a # 
fluid. 


T HE diona»a muscipula has no less astonished the eye of 
the philosopher or of the physiologist, than that of the com¬ 
mon observer, by the singular contraction of its leaves when 
irritated by a stimulus. Most authors have ascribed the 
motion of the leaves of this plant to an irritable piinriple; 
but Sennebier and a few' others have endeavoured to show, 
that it is owing to a mechanical cause. 

At the apex of &ich lanceolate leaf of this plant there is 
a pair of ovate toothed lobes, which when irritated approach 
each other, at the same time that the spines of both lobes 
cross, “ like the teeth of a spring rat-trap.” 

Sennebier,wbo is always unwilling to adtni tthat vegetables 
are irritable, mentions the following opinion of Broussoiiet 
concerning the cause of this motion. “ Broussonet, in the 
Memoirs ofthe Academy ofSciencesofParisforl748,suspects, 
that the disengagement of some fluids influences these mo¬ 
tions ; the little glands, which we discover on the leaves of 

the 
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the dionaea muscipula, are scarcely pricked by an insect, 
when the leaves fold upon themselves, and seize the insect. 

The pricking occasrous the discharge of a fluid, which holds 
the leaves open by tilling their vessels. Accordingly when 
the plantis young, when the little glandulous bodies are not 
formed, when they are empty, or when the fluids do not 
flow abundantly, the leaves are folded upon themselves just 
in the same manner as when they were pricked.” 

However ingenious this theory may appear to others, it This theory 

does not seem to be juft. Ihavealready noticed Broussonct’s ROt i ust * 

opinion with regard to the motions of the leaves of the in* 

digenous species of drosera, and think I have shown it to be 

unsupported by fact. In the present instance a very simple 

experiment will be sufficient in my opinion, to allow us to 

conclude, that the motions of the leafy appendages* of the 

dionaea must be owing to some other cause, than that juft 

noticed. If we slightly touch the inside of one of these They contract 

armed lobes with a straw, or other soft body, so as not to in- fluid 

. . can escape* 

jure its structure in the least; the contraction almost in¬ 
stantaneously commences, nor does it cease, till the lobes 
either come into contact with the straw', or other offending 
body, or with each other, if the offeuding body be removed. 

Now in this experiment the structure of the leaf is not in¬ 
jured, no fluid escapes, but yet the contraction is complete; 
hence it must he obvious, that the discharge of a fluid, which 
could hold 4 tlie leaves open by filling their vessels, cannot be 
the cause of the motion. 

Nearly at the end of the chapter on irritability Senne- fampantti’s 
bier mentions some ideas, which Camparetti enteitained. t * le * >T J r * 

He explains the motions of the sensitives by the air vessels 
(traehees) of the petiole of the leaf &c.*; and supposes, that 
they are filled with a/very elastic aqveo-aerial fluid. Svn- 
nehicr says, that Cauiparctti believed he could explain in 
the same manner the motions of the dionaea, drusera, &e. 

This hypothesis seems to me so improbable, so contrary to 
analogy, and so inadequate to explain the phenomenon (allow¬ 
ing the vessels did exist tilled with this aqueo-aerial fluid, 

* 

* The Inhosof the which cmitr.ict, arc pmperlv & leafy auen- 

d.igc (Smith’. introduction) tho'igh sometime. 1 have called them the 
leaf 


which 
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■which of course would be governed by light, heat, or mois* 

tore); that I shall not endeavour to refute it. 

The contrar- We have n,ow seen, thut the contraction of the leaf of the 

tion is owing dionaea inuscipula takes place in consequence of the applica- 
to a stimulus. . _ . , , , . . . , , , 

lion oi a stimulus; and that it docs not seem probable, that 

this action can be explained on mechanical principles. 

What inference then must we draw ? In my opinion we must 

again be forced to infer the same conclusion as we did with 

respect to the species of drosera, namely, that this plant is 

possessed of an inherent power, by which, when stimulated, 

it is enabled to contract; and if this inference be just, we 

would say, that the leaves possess irritability. 

In considering the motions of this plant it must always 
be remembered, thal it seems to move purely in consequence 
of the application of a stimulus. 

Sensitive I shall next proceed to the mimosa pudica. It is well known. 

Contraction Q f we u ^ ea *' plant‘similar to what is represented 

its leaves. PI. Ill, tig. 5, and then by means of a pair of scissars (com¬ 
pletely dry), cut off'half tin- pinnula A, this pimiula will 
contract at its joint either immediately, or in a few seconds; 
its neighbour, or opposite pimiula, Jb, closing at the same 
time, or soon after. The piutuiUe A and II having come 
into contact, there will be a pause or a short cessation of 
motion, but in the course of a few more seconds the next 
pair of pitiutilie, CC, will also shut up, and the same will 
happen with every pair of* pinnuhe of that pinna succes¬ 
sively; only with this difference, that the intervals bi tween 
the shutting up of each pair of pinnulic will be shorter,the 
farther they are from the pinnula that was cut. After the 
whole of the pinnulre of this pinna have completely closed, 
and a little interval? then the joint I) will become affected 
i. e. it will bend so as to allow the pinna to drop considera¬ 
bly. Nevertheless, the motion is often not so obvious in 
this joint as in that to be mentioned. A longer pause will 
now inteive.ie, in some cases so long us to make us suppose 
that all motion is at an end; but at length, the joint E sud¬ 
denly bends, and astonishes the beholder. The petiole F 
now instead of forming an acute angle with the stem 
5 above the joint, forms a very obtuse angle with it. We 
shall now have another cessation of motion, and then 

the 
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the joint TI will slightly bend; then another pause; then a shut¬ 
ting up of tlie pair of pinnule. It, and so on with the other pin- 
nulae, ti 11 the who1epii\pais closed. The motiops however will 
not be so regular in this pinna, as they were in the other, for aa 
the pinnulse II approach they press forwards the next pair, 
and so on with all the rest. If we take anotlier leaf si¬ 
milar to that of which I have given a sketch, and cut the 
pinnula of the pinna \, B, C, or D, fig. 6, in the same man¬ 
ner, a variety of beautiful expciimerits may be made; which 
will strike the experimenter with amazement, and excite an 
anxiety in his mind to ascertain the cause of this motion. 

The above related experiment I think sufficient for my The motion 

present purpose; which is to endeavour to show, that these not to beex- 
■ . , , i • , • • i plained on me- 

motions cannot be explained on any mechanical principles, chanical iirio- 

and that they very probably depend on the irritability of the ciplss. 

plant. 

It does not appear, that the motion is occasioned by im¬ 
pulse : for a bit of the pinnula may be cut off almost with¬ 
out prodiicing any motion. But allowing that a .little mo¬ 
tion were produced in the injured pinnula, it conies natur¬ 
ally, as a question why does the motion become so exten¬ 
sive? bow is the impulse communicated to the origin of the 
petiole? These questions I believe will never be satisfacto¬ 
rily answered upon the principle mentioned. 

Camparetti’s theory will be liable to nearly the same ob. Examination 
iections as that of Mrs. lbbetson noticed below. I do not lbl,et 

here intend to deny, that a structure similar to what Mrs. 

Jhhetson describe* is to be found in the mimosa sensitiva; 
although 1 confess my doubt's have increased of late. 1 am 
willing to allow, that all is accurate, and shall proceed now 
to inquire, whether by such a structure, acted upon by 
beat, light, or moisture, we could possibly explain the mo¬ 
tions of the mimosa pudica. In the experiments related The motion 
above, 1 presume no one would say, that moisture was the 11 m I roducuA 
cause of the motion ; as the scissurs were quite dry. It is ^ n ‘ ol>lurc » 
to be remembered ulxo, that this plant will perform its mo¬ 
tions under water. As there was no change of light, eon- light 
sequently this had no share in the effect. Besides, w hen 
moisture is produced in consequence of the abstraction of d ar knes<, 
light, all the piimulie shut up at the same time: not in the 
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ON THE STUDY OF MOSSES. 

regular order mentioned in the experiment. Neither did 
the motion take place from change of temperature, for the 
temperature was not altered. 

A great many questions will here suggest themselves, as. 
How does it happen, that the motion is produced ? How 
does it become so extensive > How comes it that there are 
such regular motions and p'-ises? &c. I expect at some 
future period to be able to throw some light on this difficult 
subject, but in the mean time must beg leave again to quote 
Dr. Smith’s words, and say, that “ it is vain to attempt any 
mechanical solution of the phenomenon” above related, 
which would seem to depend on an “ exquisite irritability” 
in the plant itself. 

P. S. I might have added at the end of my last, that the 
leaves of the drosera rotundifolia and longifolia remain com* 
pletely expanded during the hottest sunshine and driest wea¬ 
ther; during the coldest and wettest weather*; during the 
greatest darkness,and finally during the brightest light of day. 
Here then, neither heat, cold, dryness, dampness, darkness, 
nor light in general at all effect the leaves; but if a foreign 
body is applied to the leaf so as to stimulate, then it will 
shut up in the manner related in my last. How will this 
agree with Mrs. Ibbetson’s ideas? 


IV. 

Questions on the Study of the Mosses. In a Letter from a 
, Correspondent. 

To Mr. NICHOLSON. 

SIR, 

I Should consider myself obliged, if you should think the 
following questions of sufficient import to merit a place in 
your Journal. In commencing the study of the musci, should 

* This is to be taken in a^limited sense, i. e. only during the expan¬ 
sion of the leaves, not during the cold of winter. 

the 
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the generic divisions pointed out by Hedwig, and by Dr. 
Smith be followed ? Or are these divisions too difficult for a 
beginner ? Ought not distinctions similar to those of Hither- 
ingto be adopted, which are more obvious to a beginner? Is 
not a good introduction to the cryptogania class still wanted? 
How would such an introduction be received ? and How 
should it be conducted ? 

T. L. ft. 


V. 

Analyses of the compact red Iron Ore in cubic Crystals from 
Toeschnitz in Thuringia, By Mr. Bucholz*. 

Being at Ilmenau in june 1796, 1 had the pleasure of Red iron ore in 

seeing my old friend, mine-counsellor Voigt, who showed lalely discOTer- 
roe a miueralogical rarity lately discovered, a compact red ed 
ore of iron crystallized in cubes. He presented me with a 
specimen in which the crystals were still on their gangue, 
in order that I might analyse them : but on my remarking, 
that the crystals when separated would be iu too small 
quantity, and might retain a little of the gangue, he gave 
me some perfectly pure separate crystals, aud communica¬ 
ted to me the particulars of the situation where they were 
found. 

This species of minerals is found at Toeschnitz in Thu- in Thuringia, 
ringia. The gangue of the- crystals is compact red iron Its gangue. 
ore passing into a primitive argillaceous schist. The cut 
in which they were found has been given jip, because the 
iron ore was too poor; and it is to be apprehended, that, 
when this is once filled, miueralogifts will no longer be able 
to procure it. 

It would be superfluous here to give a description of the Appearance, 
compact red iron ore, which is to be found in all treatises 
on mineralogy, and agrees with this mineral; except that it 
is in perfectly regular cubes, differing in size from that of a 

* Journal des Mines, vol. XXII, p. 435. 

Vol. XXV.-*-Feb. 1810. H 
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CRYSTALLIZED RED IRON ORE. 

lentil to that of a pea. The smallest crystals are frequently 
fixed on the largest. 

a. A hunched grains of this substance, exposed for half 
an hour to a very brisk red heat, suffered no loss. 

b. A bundled grains were powdered in an agate mortar. 
The powder hud the same brown red colour of oxide of iron 
at a maximum heated red hot in the tire. It was boiled for 
a moment with concentrated muriatic ac id of the spec. grav. 
of 1*165. No oximuriutic acid was formed during the so¬ 
lution. The whole was dissolved except a few small grains 
of quartz, which certainly were 110 constituent principles of 
the mineral} since they were not coloured by iion. 

c. The solution b , which had the same colour as muriatic 
solutions of brown red oxide of iron, was divided into two 
equal portions, and one of the?e was subjected to the follow¬ 
ing trials. 

a. Part of it was decomposed by caustic potash in excess, 
and the solution was boiled on the precipitate. After filter¬ 
ing and neutralizing with muriatic acid, caustic ammonia 
was added, which did not form the slightest cloud-in the 
solution ; but it would have become turbid, if it had con¬ 
tained any ulumineor other substance dissolved bvthecaus- 

* V 

tic potash. 

C. Diluted sulphuric acid occasioned no precipitate in 
the first solution, whence it follows, that the precipitate con¬ 
tained neither barytes nor stronliau. 

y. Another portion was decomposed by an excess of am¬ 
monia, and the precipitate separated by filtration. Oxa¬ 
late of ammonia added to the colourless liquid did not 
render it in thef least turbid. It contained no lime there¬ 
fore. 

$. Another part of the first solution having been decom¬ 
posed by ammonia, and the precipitate separated, the 
supernatant fluid was boiled with carbonate of soda; and 
as it underwent no change, it certainly contained no mag¬ 
nesia. 

a. Muriate of barytes did not rcuder the solution turbid. 

d. The other half of the solution b was neutralized by 
ammonia, and the oxide of iron precipitated by succinate 

of 
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of atnmoiiia: aftet which I sought in vain to detect man* 
gauese, lime, or any other substance, in the filtered liquor. 

This mineral is consequently a pure oxide of. iron crystal- A pure oxide 
lized in cubes; and according to my last researches it con- o{,ron ‘ 
siits of 70’5 iron with 29*5 oxigen. 


VI. 

Extract of a Letter from Mr. Couteli.f, Subinspector at 
Reviews , to Mr. Guyton-Mukyuau, on the Parabolic 
Lens of Rospini, purchased at Vienne, for the French Go¬ 
vernment*. 

This lens is about a metre [3 fett 3 in.] in diameter, and Large burning 

2} met. [3 f. 4 in.] locus. It is composed of two pieces of 

glass, united together by a hoop if iron, so as to form a 

hollow vessel capable of holding 30 or go quarts of spirit of 

wine. 

It was made at Grata, in Styria, by Rospini, a celebrated made f>r some 
mechanic, for some alchemists. It was not cast, but soften- a,cll emisis. 
ed by beat, and bent over a parabolic mould. Several 
pie< es were broken before he succeeded, so that it cost 
originally 20 or 30 thousand francs [from 800 to 1200 gui¬ 
neas]. Mr. Contelle paid for it 2900 florius [ £ 333] in 
paper money. 

Mr. Jarquin of Vienna, and several men of science, who i ts effects, 
were witnesses to the experiments, say, that it burned a dia¬ 
mond in a few seconds, and fused platina in a few minutes. 

A button of platina weighing 29 grains was melted by it, 
and made in part to boil. The diameter of the focus does 
not appear to exceed four lines. , 

The lens, with the apparatus for placing the object of Made t0 moTe 
the experiment, fixed on a platform, und'piuced on an in- with the»un. 
dined plane mounted on a strong frame, is made to follow 
the course of the sun by means of machinery regulated by 
a pendulum beating seconds. 

When made to incliue toward the east or west it requires 
a counterpose, otherwise it would be liable to fall, bein^ of 
the weight of 250 kilogr. [550 lbs avoird.]. 

* Abridged from the Annales dc Chitnie, vol. LXIX, p. 92. 
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ON DIVIDING ASTRONOMICAL INSTRUMENTS. 

VII. 

An Account of a Method of dividing Astronomical and other 
Instruments, fyc. By Mr. Edward Troughton. 

(Concluded from page 1&.J 

H AYING now completed the two first sections of inv 
method of dividing; namely, the first, which consists of 
making ‘25(> small round dots; and the second, in finding 
the errours of these dots, and forming them into a table; I 
come now to the third and last part, which consists in using 
the erroneous dots in comparison with the tabulated errours, 
so as ultimately to make from them the true divisions. 

It will here he necessary to complete the description of 
the remaining part of the apparatus. And first, a little 
instrument which I denominate a subdividing sector pre¬ 
sents itself to notice. From all that has hitherto been said, 
it must have been supposed, that the roller itself will point 
out, upon the limb of the instrument to be divided, spaces 
corresponding to others previously divided upon itself, as 
was done in setting off the *256 points: hut, to obviate the 
difficulty of dividing the roller with sufficient exactness, re¬ 
course was had to this sector; which also serves the equally 
important purpose of reducing the hisectional points to the 
usual division of the circle. This sector is represented of 
half its dimensions by Fig. 5, l 3 ). I. It is formed of thin 
brass, and centered upon the axis at A, in contact with the 
upper Surface of the roller: it is capable of being moved 
round by hand ; but, by its friction upon the axis and its 
pressure upon tKe roller, it is sufficiently prevented from 
being disturbed by accident. An internal frame B B, to 
which the arc C C is attached, moves freely in the outer 
one, and by a spring D is pushed outwards, while the screw 
E, the point of which touches the frame B, confines the arc 
to its proper radius. The arc of this sector is of about four 
times greater radius than the roller, and upon it are di¬ 
vided the spaces which must be transferred to the instru¬ 
ment, as represented on a magnified scule by Fig. 4. Now, 
the angle of one of the spaces of the circle will be mea¬ 
sured 
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9iired by sixteen times its angular value upon the sectorial 
arc, or 22’ 30'; but this do:.*a not represent any number of 
equal parts upon the instrument, the subdivisions of which 

1° 24' 22"5 

are to be 5' each ; for ■ — - ~ — is exactly 1(>|, therefore 

so many divisions are exactly equal to a mean space between 
the dots, the errours of which have beeu tabulated. Let, 
therefore, the arc of the sector be divided into lb spaces 
of 1° 20' each, and let a similar space at each end be sub* 
divided into eight parts of 10' each, as in Fig. 4; we shall 
then have a scale which furnishes the means for making the 
true divisions, and un immediate examination at every bi- 
sectionul point. 

I have always divided the sector from the engine, be- Dividing by 
cause that is the readiest method, and inferior to none j u the engine, 
point of accuracy, where the radius is very short; but, as 
it is more liable than any other to centrical errour, the ad¬ 
justment of the arc by the screw E becomes necessary : by 
that adjustment, also, any undue ruu in the action of the 
roller may be reduced to an insensible quantity*. 

When the utmost degree of accuracy is required, l give Divis on by 
the preference to dividing by lines, because they are made prefer- 
with a less forcible effort than dots are ; and also because, if 
any small defect in the contexture of the metal causes the 
cutter to deviate, it will, after passing the defective part, 
proceed again in its proper course, and a partial crooked¬ 
ness in the line will be the only consequence ; whereas a dot, 
under similar circumstances, would be altogether displaced. 

But, on the other hand, where accuracy has been out of the 
question, and only neatness required, 1 have used dots; 
and l have done so, because 1 know that'when a dot and 
the wire which is to bisect it are in due proportion to each 
other, (the wire covering about two thirds of the dot) the 
nicest comparison possible may be obtained. It may be 
farther observed, that division by lines is comphte in it¬ 
self ; whereas that by dots requires lines to distinguish their 
value. 

On the upper side of Fig. 1 is represented the apparatus Apparatus for 
for cutting the divisions. It consists of three pieces J K L, SuSs!* 1 " 

* See note page ISO. 


joirtted 
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jointed together so as to give to the cutter an easy motion 
for drawing lines directly radiating from the centre, but in¬ 
flexible with respect to lateral pressure; dd are its handles. 
The cutting point is hidden below the microscope H ; it is 
of a conical form, and were it used as a dotting point, it 
would make a puncture of an elliptical shape, the longer 

diameter of which would point towards the centre. 'Phis 
Invented by , ... 

Mr. Hindley. beautiful coutnvanre, now well known, we owe to the inge¬ 
nuity of the late Mr. Hindley of York ; it was borrowed by 
Mr. Rainsden*, and applied with the best effect to his di¬ 
viding engine. 

It might have been mentioned sooner, that in the instance 
which l have selected as an example of my dividing, the 
operation took place when the season of the year, and the 
smoke of London, had reduced the da; to scarcely six hours 
of effective light; and rather than confine my labours within 
such narrow limits, I determined to shut out the day-light al- 
I.antern® together. Fig. 7 shows the construction of the lanterns which 
employed. i med# 

A very small wick gave sufficient light, when kept 
from diverging by a convex lens; while the inclining nossel 
was directed down exactly upon the part looked at, and the 
light, having also passed through a thin slice of ivory, was 
divested of all glare. I enter into this description, because, 
2 think, I never saw my work better, nor entirely to so 
much advantage as in this instance ; owing, perhaps, to the 
surrounding darkness allowing the pupil of the eye to keep 
itself more expanded, than when indirect rays are suffered 
to enter it. The heat from a pair of these lanterns was very 
inconsiderable, and chiefly conducted along with the smoke 
up the reclining chinmcv. 

Frepmaflon Previous to cutting the divisions, the parts now described 
for cutting the must adjusted. The cutting apparatus must be placed 
with the dividing point exactly at the place where the first 
line is intended to be drawn, and clamped, so that the ad¬ 
justing jcrew may be able to run it through a whole inter¬ 
val. The microscope H must be firmly fixed by its two 
pillars bb to the main frame, with its micrometer head at 
zero; and with its only wire in the line of the radius, bi- 


* This I learned from that most accurate artist Mr. John Stancliffe, 
who was himself apprentice to Hindley, 

speting 
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meeting the first oft the 256 dots* And it should be observed, 
that the cutting frame and this must not vary respecting 
each other, during tbe time that the divisions are cut; for 
any motion that took place in either would go undiminished 
to the account of errour. The microscope I is also fastened 
to the main frame; but it is only required to keep its posi¬ 
tion unvaried, while the divisions of the sector pas9 once 
under its notice; for it must have its wires adjusted afresh 
to these divisions at every distinct course. The microscope 
I has two wires, crossing each other at an angle of about 
40°; and these are to be placed so as to make equal angles 
with the divisions of the sector, which are not dots, but 
lines. The sectorial arc must also be adjusted to its proper 
radius by the screw E, Fig. 5; i.e. while the main frame 
has been carried along the circle through a mean interval 
fliowu by II, the sector must have moved through exactly 
16| of its divisions, as indicated by 1*. 

Things being in this position ; after having given the cutting the 
parts time to settle, and having also sufficiently proved the division-, 
permanence of the micrometer II and the cutting frame 
with respect to each other, the first division may be made; 
then, by means of the screw for slow motion, curry the ap¬ 
paratus forward, until the next line upon the sector comes 
to the cross wires of I; you then cut another division, ami 
thus proceed until the iGth division is cut, — l -1 20’. Now 
the apparatus wants to he carried farther, to the amount 
of l of a division, before an interval is complete ; but at 
tliis last point no division is to be made ; we are here only 
to compare the division on the sector with the corresponding 
dot upon the instrument. This interval, however, upon the 

• For the sake of simplicity, the account of the proce-s is carried on as 
if the roller measured ihe mean interval without enour: But it was said 
(Page 3) that the roller, in a continued motion quite round the circU-, 
would in some pait of its course err by 30" or more; therefore, wh*>n 
this is the case, an extreme run of the roller cannot agree with a mean 

interval of the ciicle nearer than =* 0 23"} and most probably this 

l«o 

kind of errour will on some intervals amount to double that quantity. 

It therefore becomes matter of prudent precaution, in examine every in¬ 
terval previous to making the divi-ions ; and where necessary, to adjust 
the sector, so that its ate may exactly measure the corresponding inter¬ 
val as corrected by the tabulated errour;. 


circle 
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circle will not be exaftly measured by the corresponding 
line of the sector, which has been ad justed to the meau in¬ 
terval, for the situation of the dot 1°*4 i9 too far bark, as 
appears by the table of real err ours, by —4*8 divisions of 
the micrometer head. The range of the screw for slow 
motion must now be restored, the cross wires of H set back 
to — 4*8 divisions, and the sector moved back by hand, but 
not to the division 0, where it began before ; for, as it left 
off in the first interval at £ of a division, it has to go for¬ 
wards -J- more before it will arrive at the spot where the 17th 
division of the instrument 1° 25' is to be made, so thut in 
this second course it must begin at £ short of o. Go through 
this interval as before, making a division upon the circle at 
every one of the 16 great divisions of the sector; and II 
should now reach the third dot, allowing for a tabular errour 
of — 10*2 when the divisiou |ths of the sector reaches the 
cross wires of I. It would be tedious to lead the reader 
through all the variety of the sector, which consists of eight 
courses; and it may be sufficient to observe, thut at the 
commencement of every course, it must be put back to the 
same fraction of a division which terminated its former one ; 
and that the wire of the micrometer H must always be set 
to the tabular errour belonging to every dot, \vl n we end 
one interval and begin another The eight courses of the 
sector will have carried us through T V part of the circle, 
11° 13', and during this time, tlie roller w ; H have pro< ceded 
through half a revolution; for its close contact wmi the 
limb of the circle does not allow it to -"turn with the sector, 
when the latter is set back at every course. Having in this 
manner proceeded, from one >nter al to another, through 
the whole circle, the micrometer at last will be found with 
its wire, at zero, on the dot from which it se? out; and the 
sector, with its 16th division, coinciding with the wires of 
its microscope. 

Advantages of Having r.ow given a faithful detai 1 of every part of the 

this method process of dividing this circle, 1 wish to remind the reader 
that, by verification and correction at every interval, any 
erroneous action of the roller is prevented from extending 
its influence to any distant interval. It will be farther ob¬ 
served, that the subdividing sector magnifies the work; 

that 
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that by imans of its adjustable arc, it makes the run of the 
roller measure its corresponding intervals upon the circle; 
and, without foreign* aid, furnishes the means of reducing 
the bisectional intervals to the usual division of the circle. 
Furthermore, the motion of the wire of the micrometer H, 
according to the division of its head and corresponding table 
of errours, furnishes the means of prosecuting the work 
with nearly the same certainty of success, as could have 
happened, hud the c ir>6 points been (which in practice is 
quite impossible) in their true places. 

Now the whole of my method of dividing being per- Why termed 

formed by taking short measures with instruments which dlvid * n K 
, , . t . the eve. 

canuot themselves err in any sensible degree, and, inas¬ 
much as those measures are taken, not by the hand, but 
by vision, and the whole performed by only looking at the 
work, the eye must be charged with all the errours that 
are committed, until we come to cut the divisions ; and, as 
in this last operation the hand has no more to do than to 
guide an apparatus so perfect in itself, that it cannot tie 
easily made to deviate from its proper course, I would wish 
to distinguish it from the other methods by denominating 
it, DIV’OING BY 111E EYE*. 

The 


* 1 must here remark, that Srreaton has represented the greatest de- Degree of De¬ 
gree of accuracy that can be derived from vision, ic> judging of the coin* cuiaci of the 
cidutcc of t*o line*-, at yart of an inch. From this it may fairly M S' lt * touch, 

be uncired, tha e had net cultivated the power of the sight, as he had 
done that of the touch 'liter of winch, with that ability which appear, 
ed mall his work?, he rendered sensible to the —part of an inch. 

Were materials infinitely hard, no bounds could be set to the precision of 
contact; but taking things as they are, the different degrees of hatdness 
in matter, may be considered as a kind of magnifying power to the touch, 
which may not unaptly be compared with the assistance which the eye 
receives from glasses. It is now quite common to divide the seaman'* 
sextant to 10", and a good eye will estimate the half of it; which, on 
an eight inch radius is scarcely of an inch This quantity, small 

as it is, is rendered visible by a glass of one inch focal length; and such 
is the eerta nty with which these quantities are seen, that a seaman will 
sometimes complain that two pair of these lines will coincideat the same 
time; and this may happen, and yet no division of his instrument err 
by more than Ttr-vtrtr l ,-rl an inch. All this is applicable to judging of 
the coincidence of linet with each other, and furnishes not the most fa> 

vourable 



]()5 ok dividing astronomical instruments. 

Few persons The number of persons at all capublerof dividing origi- 
itvKW'orioi nal, y have hitherto been very few; the practice of it being 
pally. so limited, that, in less than twice sevt:u years, a man could 

hardly hope to becomeit workman in this most difficult art. 
How far I shall be considered as having surmounted these 
difficulties, 1 know not; but if, by the method here re¬ 
vealed, 1 have not rendered original dividing almost equally 
easy with what copying was before, l have spent much la¬ 
bour, time, and thought, in vain. 1 have no doubt indeed, 
that any curcful workman who can divide in common, and 
has the ability to construct an astronomical instrument, 
will, by following the steps here marked out, be able to 
divide it, the tirst time he tries, better thay the most expe¬ 
rienced woikrnan, by any former method, 
m If, instead of subdividing with the roller, the same thing 
he performed with the screw, it will not give to dividing by 
ruik-r. the eye any very distinctive character. 1 have practised 

this on arcs of circles with success, the edge being slightly 
racked, the screw currying forward an index with the requi¬ 
site apparatus, and having a divided micrometer head ; the 
hitter answers to the subdividing sector, and, being used 
with a corresponding table of errours, forms the means of 
correcting the primitive points ; but the roller furnishes a 
more delicate action, and is by far more satisfactory und 
expeditious. 

Six fort circle It is known to many, that the six feet circle, which I am 

for Die Ro>al now wo ,^ U p on for our Koval Observatory, is to be di« 
\>os>‘rv;uoi y, ‘ • * 

dividing on its vided upon a broad edge, or upon a surface at right angles 
* tr « c ’ to the usual plane of division : The only alterations, which 

will on this account be required, are, that the roller must 
act upon that plane which is usually divided upon ; which 


vnurabic display of the accuracy of vi-ion. But with the microscopes 
here de-rrihed, where the wire bisect- the image of a dot, or a cross wire 
wjnade t » intersect the* image of a line, by an eye practised in such m.-t- 
V‘i , a cnincidc'iii'c may undoubtedly be ascertained to part of an 

inch, I am of opinion, that as small a quantity may be rend-red visible 
to the eye, as can by contact Ue made sensible to the touch; but whether 
Mr Smeaton’s and my be not the same thing, I will not 

determine; the difference between them, however, is what he would no 
more have pretended to feel, than 1 dare pretend to see. 


roller, 
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roller, being elev'atecl or depressed, may be adjusted to the 
commensurate radius without being made conical, ns was 
necessary in the o^her case. The npoarntus, similar to the 
other, must hive be firmed immovably to the frame which 
supports the circle: its position must be at the vertex, 
where also I must have mv station; and the instrument 
itself must be turned mound its axis, in its proper vertical 
position, as the work proceeds. The above may suffice, for 
the present, to gratify those who feel themselves interested 
upon si subject, which will be better understood, if 1 should ' 
hereafter have the honour of laying before the Royal Society 
a particular description of the instrument here alluded to; 
a task which 1 mean to undertake, when after being fixed 
in the place designed for it, which 1 hope will be effected 
at no very distant period, it shall be found completely to 
answer the purposes intended. 

Should it be required to divide a circle according to the A ciidp^inay 
centesimal division of the quadrent, as now recommended virUd cemis.i. 
and used in France, we shall have no difficulty. . The 100° nialiy, 
of the quadrent may be conveniently subdivided into 10 
each, making 4000 divisions in the whole round. The 256 
bisectional intervals, the two tables of errours, and the 
manner of proceeding and acting upon them will be exactly 
the same as before, until we eonie to cut the divisions ; and 
for this purpose we must have another line divided upon the 

sector. For —part of the circle being equal to 5'*4 of 
4000 1 


1°24 , 2 •i”'5 

the usual angular measure-——=: 15£divisions; and 

5*4 

just so many will be 1 equivalent to one of the intervals of 
the circle. The value of one of the great divisions of the 
seetor will be l e 26' 24", and that of the | parts, which are 
to be annexed to the right and left as before, will be 10 48", 
therefore divisible by the engine. Should any astronomer an( j ; n the 
choose to have both graduations upon his instrument, the ^ ) ^ on j ^ ra r 
additional cost would be a mere trifle, provided both we;e time, 
done at the same time. 

It must already have been anticipated, that dividing by Straight lines 
♦be eye is equally applicable to strait lines as it is to circles, on the 
Au apparatus for this purpose should consist af a bar of same princU 


brass, 


pie. 
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brass, three quarters of an inch thick, &nd not less than 
three inches broad; six feet may do very well for the length; 
it may be laid upon a- deal plank strcngthed by another 
plank screwed edgewise on its lower surface. The bar should 
be planed, on both its edges and on its snrfnce, with the 
greatest exactness; and it will be better, if it has a narrow 
slip of silver, inlaid through its whole length, for receiving 
the dots. An apparatus nearly similar to the other should 
slide along its surface, carrying a roller, the circumference 
of which is 12*8 inches, and turned a little conical for the 
sake of adjustment. The roller may be divided into 32 
parts, each of which when transferred to the bar will give 
intervals of 0*4 of an inch ench : The angle of the subdividing 
sector should of course be 11° 15, and subdivided into four 
parts, which will divide the inch into tenths: The surface 
may also receive other lines, with subdivisions suited to the 
different purposes for which it may be wante d.'I'he revolu¬ 
tions of the roller and its parts must be dotted upon the 
bar; taking care, by sizing the roller, to come as near the 
true standard measure as possible: When this is done, com¬ 
pare the extent of the greater discctional number that is 
contained in the length; i. e. 128 intervals or 51*2 inches, 
with the standard measure; uotiag the difference as indica¬ 
ted by the micrometer heads. The examination and con¬ 
struction of the table of errours may then be couducted 
just as was dune for the circle. 

Being now ready for the performance of its work, the 
scale to be divided must be laid alongside of the bar, and 
the true divisions must be cut upon it by an appeal, as be- 
foi e, to the erroneous dots on the bar, corrected by a corres¬ 
ponding table of errours. The apparatus, remaining en¬ 
tire in the possession of the workman, with its primitive 
dot*, the table of errours, &c M is ready for dividing another 
standard, which will be precisely similar to others that have 
been, or may be, divided from it. It may be considered, in¬ 
deed, as a kind of engine; and as it is not vitiated by the 
coarse operation of racking with a screw, but performed by 
only looking at the work, the method will command about 
three times the accuracy that can be derived from the« 
usual straight-line dividing engine. Should it be asked, if 

an 
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on engine thus appointed would succeed for dividing cir¬ 
cles? I answer, Yes; but I would not recommend it; be- Such an en- 
cause, beyond a certifin extent of radius, it is not necessary; 
for the errours, which would be introduced iuto the work iiig circles, but 
bv the violence of racking a large wheel, are sufficiently re- riot 10 be / e_ 
duced by the comparative shortness of the radius of such 
instruments us we divide by that method: And, what is still 
more to the purpose, the dividing engine is four times more 
expeditious, and bears rough usage better. 1 cannot quit 
the subject of dividing straight lines without observing, that 
1 never had my apparatus complete. The standard which Standard mea- 
I made for Sir George Shuckburg Evelyn in 1796 was done surtii * 
by a mere make-shift contrivance, upon the principle of di¬ 
viding by the eye; how I succeeded may be seen in Sir 
George’s papers on Weights aud Measures (Phil Trans, for 
1798). 1 made a second, some years after, for Professor 

Pictet of Geneva, which became the suhjevt of comparison 
with the new measure of France, before the National Insti¬ 
tute; aud their report, drawn up by Mr. Pictet, has been 
ably restated and corrected by Dr. Young, as published in 
the Journals of the Royal Institution. 1 made a third for 
the Magistrates of Aberdeen. I notice the two latter, prin¬ 
cipally give myself an opportunity of saying, that, if 
those three scales were to be compared together, notwith¬ 
standing they were divided at distant periods of time, and 
at different seasons of the year, they would be found to 
agree with each other, as nearly as the different parts of the 
same scale agree. 

I hope I inay here be allowed to allude to an inadverten- Inadvertency 
py, which has been committed in the paper mentioned shuckbuig 
above; and which Sir George intended to have corrected, Evelyn: 
had he lived to conclude his useful endeavours to harmonize 
the discordant weights and measures of this country. The 
instruments which he has brought into comparison are, his 
own five feet standard measure and equatorial; General 
Roy's forty-two inch scale; the standard of Mr. Aubert; 
and that of the Royal Society. The inadvertency is this: 

I 11 his equatorial, aud the standard of the Royal Society, 

# he has charged the errour of the most erroneous extent, 
when compared with the mean extent, alike to both divi¬ 
sion? ; 
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sionsj i. e. he has supposed one of thedivisiona which bound 
the erroneous extent, to be too much to the right, and the 
other too much to the left, and that by equal quantities: 
This is certainly a good-natured way of stating the errours 
of work ; and perhaps not unjustly so, where the worst part 
has been selected; but, in the other three instances, namely, 
in General Roy’s, Mr. Aubert's, and his own standard, he 
has charged the whole erronr of the most erroneous extent 
to one of the bounding lines. 

general I was well confirmed in my high opinion of the general 

“ c T J P f * irJS accuracy of Bird’s dividing, when, hist waliter*, 1 measured 
The Uiee-i- the chords of many arcs of the Greenwich quadrant, 
wieh quadrant That instrument has indeed suffered both from a change in 
its figure, and from the wearing of its centre; but the gra¬ 
duation, considering the time when it was done, 1 found to 
be very good. Sir George in his pane’ 1 upon the equatorial 
(IMiil. Trans, for 1793), after some coum'iinents paid to the 
diiiderof his instrument, says, “ the late Mr. John Bird 
“ seems to have admitted a probable discrepancy in the di- 
“ visions of his eight feet quadrant amounting to 3";” and 
he refers to Bird on the construction of the Greenwich qua¬ 
drant. This quantity being thiee times as great ns any 
errours that 1 met with, l was lately induced to inquire 
how the matter stood. Bird, in the paper itlerred to, says, 
“ in dividing this instrument 1 never met with an inequality 
*• that exceeded one second. I will suppose, that in the 90 
« arch this erronr iay toward the left baud, and in the 9(> 
asch that it h’y towards the right, it will cause a differ- 
“ en ,, c between the tvo arches of two seconds; and, if an 
41 errour of one setond be allowed to the obvener in read* 
4 ‘ ing off his observation, the whole amount is no more than 
4 * three seconds, which is agreeable to what 1 have heard, 
to ojMrcfl w; h “ &c.” Sir George's examination of his own equatorial 
S.i <■. s. !■ ve* f ur ,|j a he«j me with the means of a direct comparison : in his 
rj. 1 ’ * account of the declination circle, we find an errour -f 2"‘3.3, 
and another —1"*5; to these udsl an errour of half a second 
in each, for reading off, which Sir George also admits, we 
shall then have a discrepancy of 4 *K5; but, as the errours 


1 This paper wa* written ia June, 1808. 
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of reading off arehiot errours of division, let them be dis¬ 
charged froir. both, and the errours will then stand, for the 
quadrant 2", and for ftie circle 3*"85. As the radius of the 
former, however, is four times greater than that of the lat¬ 
ter, it will appear, by this mode of trial, that the equato¬ 
rial is rather inoie than twice as accurately divided as the 
quadrant. In doing justice to Bird in this instance, 1 have 
only done as I would be done by : for, should any future 
writer set me back a century on the chronological scale of 
progressive improvement, l hope some one will he found to 
restore me to my proper niche. I now subjoin a restate¬ 
ment of the greatest errour of each of the instruments that 
are brought into comparison by Sir George, after having re¬ 
duced them all by one rule; viz. allowing each of the two 
points which bound the must erroneous extent to divide the 
apparent errour equally between them. They are expressed 
in parts of an inch, and follow each other in the order of 
their accuracy. 

Sir George Shuckburg’s 5 feet standard.0001(7.5 ICirnir. djf- 


General Roy’s scale of 42 inches. *0002-10 a \' nUii ‘ 

Sir George’s equatorial, 2 feet radius.. * 00 U 27 J 


The Greenwich quadrant, 8 feet radius .... *00040*5 

IV! r. Aubert’s standard, 5 feet long.*0(>o7u0 

•The Royal Society’s standard, 92 inches long, *000,95 

For the justness of the above statement 1 consider my 
name as pledged ; requesting the permission to say, tint if 
on the result of each respective examination, as here pre¬ 
sented, there could have been more than one opinion, it 
would not have appeared here. I am farther prompted to 
add, that the above comparative view pre*euts one circum¬ 
stance to our notice, which cannot do less than gratify 
every individual, who is at all conversant in these matter* ; 

I mean, the high rank which General Roy’s scale takes in 
the list; that scale having been made the agent in me.isur- 
iug the base line of our uatioual tiigonoruelrical survey. 

To return, finally, to the dividing of circles ; I must eve most bp 

state, as matter of precaution, that great care should .be ’-‘k.v. to !u\< 

t!v.' vtrclc ot j 

* This is the same Which Mr. Bird used iu dividing his eight iVi t miual 
quadrants, and was presented to the Royal Society by I5uu\ oxtvmrv.s. 

taken 
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uniform tom- taken during the turning of the outer edge, to have the cir- 
furmijg^lTe'^ 0 c ^ e ^ ,e 8ame temperature; for one.part may be expanded 
•uter edge, by heat, or contracted by coid, so muf h more than another, 
as to cause the numbers in the tables of errqurs to be'in¬ 
conveniently large. A night is not more than sufficient for 
allowing the whole to take the same temperature, after hav¬ 
ing been handled by the workmen; and the finishing touch 
should be given within a short space of time. But, if the 
effects of temperature are to be regarded in turning a cir- 
and above all cle, it is of tenfold more importance to attend to this cir- 

while exam in- cu instance, while the examination of the larger arcs of the 
mg the larger _ ° 

arcs. instrument is carried on; for it is absolutely necessary, that. 

Effects of tem- ( | ur j nfi r this time, the whole circle should be of the same 
perature much ° 

more important heat exactly, Few workmen are sufficiently aware of this : 

The y generally suppose the expansion of metals to be a tri¬ 
fle, which need not be regarded in practice; and wonder 
how the parts of a circle can be differently heated, without 
taking pains to make it so. One degree of Fahrenheit’s 
thermometer indicates so small a portion of heat, that, in 
such places as workmen are usually obliged to do their bu¬ 
siness in, it is not very easy to have three thermometers at¬ 
tached to different parts of a large instrument, showing an 
equality of temperature within that quantity: Yet so neces¬ 
sary is correctness in this respect, that if a circle has the 
vertex one degree warmer than its opposite, aud if this dif¬ 
ference of temperature be regularly distributed from top 
to bottem, the upper semicircle will actually exceed the 
lower by 2 ": And, if such should happen to be the case 
while the examination of the first dot of the third quadrant 
is made, the regularity of the whole operation would thereby 
be destroyed. « 

Th.' aj pa.ni us It may not be improper to remark, that dividing by the 
not exptm-m* eve does not requ’re a more expensive apparatus than the 
operation of dividing by hand ; and, indeed, less so when 
ihe scale of inches is deemed necessary. The method by 
adjustment is still more expensive, requiring whatever tools 
Bird’s method requires, and, in addition to these, a frame 
and microscopes, somewhat similar to those for dividing by 
the eye. 

Much time It is somewhat more difficult to give a comparative esti¬ 
mate 
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hi ate of the time,’which the different methods of dividing saved by it 
requite. I know, that thirteen days of eight hours each 
are well employed in dividing such a circle by my method; 
about fifty-two days would be consumed in doing the same 
thing by Bird's method; and I think I cannot err much, 
when I state the method by adjustment, supposing every 
dot to be tried, and thut two thirds of them want adjusting, 
to require about one hundred and fifty of such days. 

The economy of time (setting aside the decided means 
of accuracy) which the above estimate of its application 
oilers to view, will, 1 thiyk, be considered of no little mo¬ 
ment. By the rising artist, who may aspire to excellence, 
it will ut least, and I should hope} with gratitude} be felt 
in the abbreviation of his labours. To me, indeed, the 
means of effecting this became indispensible; uud it has not 
been without a sufficient sense of its necessity, that I have 
been urged to the progressive improvement and completion 
of these means, as now described, ft is but little, that a 
man can perform with his own hands alone; nor is it on all 
occasions, even in frames of firmer texture than my own, 
that he can decisively command their adequate, unerring, 
use. And I must confess, that I never could reconcile it 
to what I hold as due to myself, as well as to a solicitous 
regard-for the most accurate cultivation of the science of 
ustionomy, to commit to others an operation requiring such 
various aud delicate attentions, as the division of my instru¬ 
ments. 

That my attentions on this head have not failed to pro¬ 
cure for me the notice and patronage of ttien, whose appro¬ 
bation makes, with me, no inconsiderable part of my re¬ 
ward, 1 have to reflect on with gratitude and pleasure; and 
as I look with confidence to the continuance of that patron¬ 
age, so long as the powers of execution shall give me the 
inclination to solicit it, l cannot entertain a motive, which 
might go to extinguish the more liberal wish of pointiug 
out to future ingenuity a shorter road to eminence; suffi¬ 
ciently gratified by the idea of having in the present com¬ 
munication contributed to facilitate the operations, aud* to 
aid the progress of art (as far as the limited powers of vision 
will admit) toward the point of perfection. 

Vol. XXV.—Feb. 1810. I 
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Table of apparent eqrours. 


Name of First Second Third Fourth 

tie fl it. Quadrant. Quadrant. Quadrant, Quadrant. 


07 *5 


11-2 


337 | 


50*2 I 

7 _ 87 _r 

~ 5 6 I 


28*1 


3t)‘4 | 
50*6 j 


•9 


73 '1 I 
84*4" j" 


+ 12*2 


— 8 *9 
2-2 


1*0 | 4- 15-6 r 


16*6 | — 20*2 f 


4*0 | 


U>*iJ | 22-2 j 

30*8 j 1*6*6 1' 

27 j 8*«T 


11*3 | 


74 

9*3 | 8*2 

4*2 j 6*6 


7*6 | io*o I 

1 kV| 4 - C o r 


13*2 


J7*0 | 

31 ‘ 3 y 


4- 137 


— 30*3 


23*1 


22 *7 

30*3 


10*1 


2*4 j + 1*0 


30*0 | 

— 5*9 | 

V* i*o | 

42*2 j 

4- 3*1 j 

»•!» i 


0*0 


1*5 


3*8 | -+ 2*5 


j7*8 

1 1 

5*2 j 

f 2*4 | 4*8 

534 

1 - 5 'i | 

— 6*0 | 

— 5*0 | — 6*1 


>07 1 


47 1 7*4 j 

1-2 J 5 2 I 


1*6 j 4- 1*7 


<37 | 6 0 


3*0 | 4- 1*4 


1 * 5 t <1*0 

2*2 ' 4*7 


0*0 j 2*0 


3*5 J 4" 5*6 


if i 
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Table 4)f apparent errours . 


First 

Qu.uiranf. 



Third 

Fourth 

Name of 

Quadrant. 

Quadrant. 

the Dot. 



OO 


10 I 


5*5 | 


4- 17*1 


— .0*7 


3 8 


+ 3*5 


— l-G | * 



| 3-jj 


1*1 | 4- 12*1 


— 67 | 

1 1 

1-1 | 

— 11 *2 | 

20*7 

+ 1-5 | 

| 3'5 1 •— 

6-3 j 

4*2 J 

29%5 

0-0 

1 7-0 | 

7-7 j 

+ 1*4 | 

3 2-3 

1-5 | 

4- 9’0 | 4- 

3-0 | 

wmm 

35*2 


8 * 6 ' 


3-3 I 


4- 4-0 1 

3*1 | 

3-5 | 

4- i o | 

43 6 

13'5 | 

10-5 j 

4- H)*0 | 

14*9 J 

4<V4 



4-0 j 3‘0 


7 -3 |- 4- 0*2 



4- 11*2 I f 14*9 


— 7*1 | — l-o 


0 5 | 


4-4 | 


00 


4- 4*2 


- m 7 I 


5*5 


4 - 1-2 I 


4- 43 


2 


7-0 


9-8 


12-7 


15-5 


18*3 


— 67 1 


1-5 | 


33 0 


40*8 


— 3*5 | 

49*2 

1 *5 

5>'0 


1*5 I 00*5 


5-6 | 12 7 |_GJ’O* 


3*9 | 4- 2*2 | 66*1 


4 - 21 ‘2 j _ 7*2 | 08-9 


— 8-9 | — 11-7 | 71-1 


4 1*0 I 5*9 | 77'3 


5‘3 | 2*0 | 80-2 
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. Table of real ernpurs . 


Named f First I Second I Third I Fourth 
the Dot. Quadrant. I, Quadrant. I Quadrant. I- Quadrant. 


4 * 8.8 


— 0*6 


+ 14*4 


10*2 

9*3 | 24*0 | — 2*9 

13*8 

15 I | 28 3 | 12 8 

13 7 | 

12\*| 23*3 | J6*l 


70 i 

15*9 I 

16 8 | 

28*7 | 

J9'4 1 

8*4 1 

176 | 

19*6 | 

32 0 | 

| 27*0 

9*8 | 

21*4 | 

J6-I j 

35*1 | 

1 307 

11*2 j 

21*6 j 

167 | 

31*5 | 

26*5 

127 | 

27 9 l 

21*6 | 

32-2 | 

28*6 


141 


15*5 


16*9 


18*3 

1.97 


2 i'i_ 

"22*5 


23*9 


31*1 I 


28*5 


27’3 | 


2.9 9 | 
20 2 | 


22*4 | 


100 | 


8*8 | 


26' 8 1 37*5 \ 


1 8*2 
J 35 | 


5y i 


1 8 | 


12*2 


24*2 | 
20 6 ' (' 


22 * 1 | 


io*9 1 


22*1 | 


24*7 | 


17*4 1 


18-0 ; 


1.9*3 | 


91 | 


31*4 | 


33 3 


25*1 | 


25 7 
22*2 


25 3 | 

1 . 9*8 ' 

15*5 | 

20*2 | 

240 

2 6*7 | 

217 . 

16*1 | 

20 0 

33 0 

28*1 j 

22*1 

12 8 | 

23*8 | 

36*4 

29*5 | 

17*1 | 

15*8 | 

28 * 9 '| 

35*0 


37*0 


37*6 


35*2 i 

22*7 | 

8-0 | 

25*1 

357 

36 6 | 

27 *3 I 

11*9 ( 

27*4 | 

41*8 

j 80 | 

26 5 | 

15*6 j 

26 9 | 

40*6 

39’4 j 

26*4 | 

167 1 

24*8* 1 ~ 

43*1 

40*8 j“ 

25*4-1 

7*2 1 

25*1 l 

33*6 

42*2 \ 

18*5 \ 

10*4 \ 

24 7 \ 

30*2 

43*6 f 

16 3 j 

10*0 j 

24 6 | * 

317 , 

45 O | 

16*9 j 

8 0 | 

13*0 | 

""^22*4 
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Tall* of real err ours. n 


Second Third I Fourth 
uadrant. I Quadrant. Quadrant, j Quadrant 


Name of 
the Dot. 


- 16*9 


8* 


22*3 | 
26*0 
"25-5 r 


32 0 j 
34*0 | 


2 9-6 | 


337 . 
30 2 


— 13-4 


9' 


17-4 j 


17*9 f 1 99 | 

2J 6 | 26*71 



26-0 | 


278 1 
27-3 \ 


24*5 I 


23*6 | 
30’3 j 
29 1 | 


24*0 | 
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'•2 I 



l6*l | 
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Jj47 ~ 
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199 | 
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66* i 

3*6 | 
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+ 07 j 
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67 0 ~ 



A '9 I 

23*0 | 


271 j 
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27 f) | 


3o *6 J 
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70 | 
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14 3 | 
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14*61 
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218 | 
2j'1 
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2 6 6 j 
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18-3 | 


22*4 


i3*0 


19*2 
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23*0 


26 8 
30*7 
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20 * 1 


28/ 
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47-b 


4 9*2 
50 G 


o2 0 
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54-8 


56*2 


57*7 


59 1 


60*5 


68*9 


70*3 


71 7 
73*1 


74*5 
75 9 


77*3 
78 7 


80*2 



2 


31*0 \ 


23 0 | 



7*91 


0 I 


3 


6*9 I 


_ 21*0 | 


15*4 


6*8 | 


15*9 | 


+ 14 4 j 


2 


21*6 


l‘2 6 \ 


52| 


6*4} 


0 o I 


84*4 


85*8 


87*1 
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ON THE ORIGIN AND FORMATION OF ROOTS. 


VIII. 


<% lAe Origin and Formation of Roots . /n a Letter from 
T. A. Knight, JSkf. f. /?. 5. to the Right Hon . Sir Jo¬ 
seph Banks, If. B. P . /?. 5*. 


My dear Sir, 


Buds of trees 
spring from 
the alburnum. 


The radicle in 
the seed uot 
tho root. 


Root lengthen 
by ne * parts 
added at the 
oints. 


In my former communication I have given an account of 
some experiments, which induced me to conclude, that the 
buds of trees invariably spring from their alburnum, to 
which they are always connected by central vessels of 
greater or less length; and in the course of much subse¬ 
quent experience i have not found any reason, to change 
the opinion that I have there giveuy. The object of the 
present communication is to show, that the roots of trees 
are always generated by the vessels which pass from the co¬ 
tyledons of the seed, and from the leaves, through the leaf¬ 
stalks and the bark, and that they never, under any circum¬ 
stances, spring immediately from the alburnum. 

The organ, which naturalists have called the radicle in 
the seed, is generally supposed to be analogous to the root 
of the plant, and to become a perfect root during germina¬ 
tion; and 1 do not know that this opinion has ever been 
controverted, though I believe, that, when closely investi¬ 
gated, it will prove to be founded in errour. 

A root, in all cases with which 1 am acquainted, elon¬ 
gates only by new parts, which are successively added to its 
apex or point, and never, like the stem or branch, by the 
extension of parts previously organized ; and 1 have endea¬ 
voured to show, iu a former memoir, that, owing to this dif¬ 
ference in the mode of the growth .*f the root and length¬ 
ened plumule of germinating seeds, the one must ever be 
obedient to gravhat on, and points towards the centre of 


the Earth, while the o* her must take the opposite direction^. 
Radicle of But the radicle of germinating seeds elongates by the ex- 


* Fiom the Phi'os. Tran jet. for ld f '9, p. 169. 

+ Phil Trans. ISOS; Journal, vol XIU, p. ci49. 
•J Phil, iians. Ib06j Journal, vol. XIV, p 4 . 


tension 



ON THE ORIGIN AND FORMATION OF ROOTS. ] ]Q 

s * 

tension of parts previously organized, and in a great nu.m- seeds elonga- 

ber of cases, which- must he familiar to every person s oh- sfon of *01 

servution, raises the Cotyledons out of the mould in which nizetl parts. 

the seed is placed to vegetate. The inode of growth of the 

radicle is therefofe similar to that of the substance which 

occupies the spaces between the huds near the point of the 

succulent annual shoot, and totally different from that of 

w % 

the proper root of the plant, which I conceive to come first Origin of tliw 
into existence during the germination of the seed, and to r00t * 
spring from the point of what is culled the radicle. At this 
period, neither the radicle nor cotyledons contain any albur¬ 
num ; and-therefore the first root cannot original e from that 
substance; but the cortical vessels are then filled with snp, 
and apparently in full action, and through these the sap ap¬ 
pears to descend, which gives existence to the true root. 

When first emitted, the root consists only of a cellular Its formttUm, 
substance, similar to that of the bark of other parts of the 
future tree; and within this the cortical vessels are subse¬ 
quently generated in a circle, enc losing within it a small 
portion of the cellular substance, which forms the pith or 
medulla of the root. The cortical vessels soon enter on 
their office of generating alburnous matter ; and a transverse 
section of the root then shows the alburnum arranged in 
the form of wedges round the medulla, as it is subsequently 
deposited on the central vessels of the succulent annual 
shoot, and on the surface of the alburnum of the stems and 
branches of older trees*. 

If a leaf-stalk be deeply wounded, a cellular substance, j, ea f. sta |if, 
similar to that of the bark and young root, is protruded from uianv plants 
the upper lip of the wound, but uever from the lower; and canemit100 te » 
the leaf-stalks of many plants posses* the, power of emitting 
roots, which power cannot have resided in alburnum, for the 
leaf-stalk does not contain any; but vessels, similar to those though they 
of-the bark and radicle, abound in it, and apparently convey 
the returning sup; and from these vessels, or perhaps more 
properly from the fluid they convey, the roots emitted by 
the leaf-stalk derive their existencef. 

* Phil. Trans< for 1801, Plate 27. 
t Phil. Trans, for 1801. 

If 
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If a circle of If a portion of the ba*-k of -a vine, or other tree, which 
offfroot^pro” - readily emits roots, be taken off iu a circle extending rouud 
ce«l from the its stem, so as to intercept entirely the passage of any fluid 
portion a ove, tj irou ^j 1 bark; and any body which contains much mois¬ 
ture be applied, numerous roots will soon be emitted into 
it immediately abnvt the decorticated space, but never im¬ 
mediately beneath it: and when the alburnum in the decor- 
and buds from ticated spaces has become lilt’le-is to a considerable depth, 
the portion b«j- buds are u sa ally protruded beneath, but uever immediately 
above it, apparently owing to the obstruction of the ascend¬ 
ing sup. The roots which are emitted in the preceeding 
case, do not appear in any degree to differ from those which 
descend from the radicles of germinating seeds; and both 
appare >tly derive their matter from the fluid which descends 
through th cortical vessels. 

Varieties of There are several varieties of the apple-tree, the trunks 

the apple tree an< J branches of which are almost covered with rough ex- 
have ejccrrs- . . n 

ceoces formed crescences, formed by congeries of points, which would have 
hj points rhit become roots undei favourable circumstances; and such va- 

voUid n at© # m 

become roo»s. rieties are always very readily propagated by cuttings. Hav- 
Ti;esc readily j n g thus ob ined a considerable number of plants of one 
BBC" - ^ these var eties, the excrescences began to form upon their 
stems when two years old, and mould being then applied to 
them in the spring, numerous roots were emitted into it early 
in the summer. The mould was at the same time raised 
round, and applied to, the ste/m*of other trees pf the same 
age and variety, and in every respect similar, except that 
the tops of the latter were cut off a short distance above the 
lowest excrescence, so that there were no buds or leaves from 
which sap could descend to generate or feed new roots; and 
Roots St buds under these circumstances no roots, bat numerous buds were 
wmbie C ° n " em *^ e< ^* on ‘* t^eie buds all sprang from the spaces and 
* points, which under different circumstances bad afforded 
roots. The tops of the trees last mentioned, having been 
divided into pieces of'ten inches long, were planted as cut* 
% tings, and roots were by these emitted from the lowest ex¬ 

crescences beneath the soil, and buds from the uppermost af 
those above it. 

-but buds pro- 1 bad anticipated the result of each of the preceding ex- 
***** from the periments; not that 1 supposed, or now suppose, that roots 

can 
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can be changed into buds, or bods into roots; but I had be- «p carried up* 
fore proved, that the organization of the alburnum is better ^bumuB** 
calculated to carry the sap itcontainsfrom the root upwards, 
than in any other direction; and I concluded, that the sap, 
when arrived at the ton of the cutting through the alburnum, 
would be there employed as I had observed in manv similar 
cases, in generating buds, and that these buds would be pro¬ 
truded where the bark was young and thin, and consequently 
afforded little resistance*. I had also proved the bark to roots from the 
be better calculated to carry the sap towards the roots than 
in the opposite direction, and 1 thence inferred, thut as soon bark, 
as any buds, emitted by the cuttings, afforded leaves, the 
sap would be conveyed from these to the lower extremity of 
the cuttings by the cortical vessels, and be there employed 
in the formation of roots. 


Both the alburnum and bark of trees evidently contain The same (tail 
their true sap; but whether the fluid, which ascends in such b^th^oo/anA* 
cases as the preceding through the alburnum to generate bud. 
buds, be essentially different from that which descends down 
the bark to generate roots, it is perhaps impossible to de¬ 
cide. As nature, however, appears in the vegetable world 
to operate by the simplest means; and as the vegetable sap, 
like the animal blood, is probably tilled with particles which 
are endued with life; were 1 to offer a conjecture, I am 
much more disposed to believe, that the same fluid, even by 
merely acquiring different diotions, may generate different 
organs, than that two distinct fluids are employed to form 
the root, aud the bud and leaf. 

When alburnum is formed in the root, this organ possesses Roots in whisk 

in common with the stem and biauches, the power of pro- ,bere is a *^ ur l 
, , . , .. ... , . . numcapahleof 

ducing buds, and ot emitting fibrous roots; and when it is producing 

detached from the tree, the buds always spiutg near its up- buds> 

per end, and the roots near the opposite extremity, as in the 

cuttings abovementioned. The alburnum of the root is 

also similar to that of other parts of the tree, except that it 

is more porous, probably owing to the presence of abundant 

moisture during the period in which it is depositedf. And 


* Phil. Trans* for 160ft) Journal, voL XIII, p. 349. 
t |hii. Trans, for 1801. 


possibly 
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possibly 'the same cause may retain the wood of the root 
permanently in the state of alburnum; for 1 have shown, in 
a former memoir, that if the mould we taken away, so that 
the parts of the larger roots, which adjoin the trunk, be ex¬ 
posed to the air, such parts are subsequently found to con¬ 
tain much heart wood*. 

Bwls and I would wish the preceding observations to be considered 

fbrons roots of a9 extending to trees onlv, and exclusive of the palm tribe: 
peter.nidi net- " • r * 

taeeous plants but i believe they are nevertheless generally applicable to 

produced froi* perennial herbaceous plants, and that the buds and hbrous 

sul>>tar>r .>s cor- . . „ . 

responding to roots or these originate from substances which correspond 

with the alburnum and bark of trees. It is obvious, that 
the roots, which bulbs emit in the sirring, are generated by 
the sap, which descends from the bulh when this retains its 
natural position ; and such tuberous rooted plants as the po¬ 
tato offer rather a seeming than a real obstucle to the hypo¬ 
thesis I am endeuvouring to establish. The buds of these 
are generally formed beneath the soil; but 1 have shown, in 
a former memoir, that the buds on every part of the stem may 
be made to generate tubers, which are similar to those usu¬ 
ally formed beneath the soil; and 1 have subsequently seen, 
in many instances, such emitted by a reproduced bud with¬ 
out the calyx of a blossom, which had failed to produce 
fruit; but I have never, under any circumstances, been 
able to obtain tubers from the Hbrous roots of the plant. 

The tuber lit- The tuber therefore appears to differ very little from a 
from ^branch, branch, which has dilated instead of extending itself, except 
that it becomes capable of retaining life during a longer 
period; and when I have laboured through a whole sum¬ 
mer to counteract the natural habits of the plant, a profu¬ 
sion of blossoms has in many instances sprung from the 
buds of u tuber. 

and runners of The runners also, which, according to the natural habit of 

tuhsrous rodt- the plant, give existence to the tubers beneath the soil, are 
ed pants sim.- . . . * 

lar inrngi- very similar in organization to the stem of the plant, and 

n zation to the rea diiy emit leavesaud become converted into perfect stems, 

in a few days, if the current of ascending sap be diverted 

into them ; and the mode in which the tuber is formed above 

•lid beneath the soil is precisely the same. And when the 

* Phil. Trans, for 1801. 


Sgp, 
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sap, which has b£en deposited at rest during the autumn and 
winter, is again called into action to feed the buds, which 
elongate into parts of the stems of the future plantain the 
spring, fibrous roots are emitted from the the bases of these 
stems, whilst buds are generated at the opposite extremities, 
as in the cases 1 have mentioned respecting trees. 

Many naturalists* have supposed the fibrous roots of all Fibrous roots, 

plants to be of annual duration only, and those of bulbous of bulbous apd 

, A , . . . . tuberous root- 

atid tuberous rooted plants certainly are so; as in these na-ed plants su¬ 
ture has provided a distinct reservoir lor the sap which is to nual > 
form the first leaves and fibrous roots of the succeeding sea¬ 
son : but the organization of trees is very different, and the of trees perea* 
alburnum and bark of the roots and steins of these are the nial * 
reservoirs of their sap during the winterf. When, however, 
the fibrous roots of trees are crowded together in a garden- 
pot, they are often found lifeless in the succeeding spring; 
but L have not observed the same mortality to occur in any 
degree, in the roots of trees when growing, under fiivourable 
circumstances, in their natural situation. 

« 

I am prepared to oiler some observations on the causes 
which direct the roots of plants in search of proper nutri¬ 
ment, and which occasion the root of the same plant to as¬ 
sume different forms under different circumstauces; but I 
propose to make these observations the subject of a future 
communication. 

I am, my dear Sir, 

with great respect, 

your much obliged servant, 

Elton , Dec* 22, 1808. THOMAS AND. KNIGHT. 


IX*. 

Inquiries into the Limits of Single Vision, and the correspond¬ 
ing Points in the Retina , Sfc. : by Dr . Haldat, Secretary 
to the Academy of Nancyl • 

IN the paper on double vision, printed in this Journal for Corresponding 

November, 1806|{, I referred the siuguiar phenomena there points on the 

• retma. 

* M. Mirbel’s Traiti tTAnaiomte, Ac. Dr. Smith's Introduction to 
Botany.^ + Phil Trans. for 1805. 

JJourn.de Physique,vol. LXV, p. 16. )| See Journal, vol. XVII, p, 20t, 

recited 
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recited to the general laws of vision, by Applying to then 
the theory of corresponding points in the two retinas. These 
points, and the limits of single vision,' will form the subject 
of this second paper. 

Nome eon-ex. The slightest altenion to the funetions of the eyes must 
poudcnre be- long have taught physiologists, that certain relations be¬ 
the two eyes to tween these organs are necessary for the double impression of 
produce single one object to produce a single perception. The admirable 
sympathy that-prevails between the muscles that move the 
. eyes, which constantly determines these organs to turn to 
the same point; tl\e difficulty of fixing one without the 
other; and the almost absolute impossibility of moving 
them simultaneously in different directions; would have 
been sufficient to show, that these organs are formed to be 
affected in concert, if the injuries affecting this arrangement, 
and the most easy ocular demonstration did not present 
themselves to confirm it. Accordingly they are unanimous 
in acknowledging the necessity of this correspondence be¬ 
tween the points of the retinas, which receive the impres¬ 
sion of the double image at the same time. But in what 
does this correspondence consist? can-it be established be¬ 
tween points taken throughout the whole extent of the reti¬ 
na, between certain of these points, or between two of them 
alone? These are questions on which authors are not agreed, 
or which, not having been examined, appear tome to deserve 
investigation. 

Haller eon- Haller, who in the 5th vol. of his Elements of Physiolo- 
th<s fitrld pry bag collected what had been done by most of the learned 
•ptic axi». who had written on vision, has satisfied himself with laying 
down from Mariott’s celebrated experiment the proposition, 
that the image canqot produce any impression when received 
on theoptic nerve, but that it does when received on its outer 
side at the point where the posterior extremity of the axis 
of the ball of the eye, or optic axis, terminates; a part of 
the retina, which he says, is supposed to be most sensible. 
LeCatextends Le Cat, perceiving the impossibility of limiting the position 
it m the ©f the image so strictly, has given the whole of the bottom 
whoi* retina. ^ e ^ e f or $t„ field. Hence it follows, that in the opi¬ 
nion of Haller the points of correspondence are necessarily 
found in the meeting of the optic axis, since this is the only 

point 
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poitit capable of transmitting the impression: in that of 

Le Cat on the contrary, these points may occupy different 

parts of the retina, which he calls the bottom of the eye. Experiments. 

Between authorities so respectable experiments alone can 

decide. Those to which I have had recourse are the most 


simple: they consist chiefly in producing an artificial squint¬ 
ing, by changing the customary direction of the optic axis 
by mechanical means. ' Every one knows, that such a 
change, when carried to a certain degree, will produce the 
perception of a double image, which, being caused by a . 
change in the respective situation of the points of the reti¬ 
na simultaneously affected in ordinary cases, must be calcu¬ 
lated to elucidate what relates to the place of the image. 

The firft result of the experiments by means of artificial Squinting 
squinting is, that the phenomena it exhibits are not recon* con- 

cilable with the opinion, in which the situation of the image fined loas-n- 
is confined to a single spot at the bottom of each eye; for 6 * e aii ’ ot ' 
one of the impressions, being then necessarily made on a 
part of the retina not intended to receive it, ought not to 
give rise to any perception. From this single fact we may 
conclude, that the place of the image is not necessarily at 
the summit of the optic axis; but that several parts of the 
surface of the retina are capable like it of receiving the im¬ 
pression, and producing perception. But we may assure 
ourselves of the fact, by closing one eye, fixing the other 
with a speculum, and then giving a lighted candle, first 
placed in the line of the optic axis, various angular posi¬ 
tions. Its flame will not cease to be visible, till 4he angle 
is at least 70°. It is true we do not see it perfectly, unless 
the angle be considerably less than this; hut we do uot cease it extend^ow 

to perceive the flame, till its position is puch, that none of thewh0 ‘ e J ,u »* 
. .. i , . . , „ , teric heims- 

the direct rays can reach the posterior hemisphere of the phere oi the 

eye. It is evident therefore, that nature has not given the c ) e > 

retina so greut an extent in vain; and that the parts lying 

round the optic axis, though in a less favourable situation. 


are equally capable of being affected. 1 will add, tl.u’, and objects ara 

having compared the impressions produced by rays parallel 

with the optic axis, and others inclined to this axis, they ap- because most 


peared to me to differ in vividness only as far as would re- |ays can reach 
suit from the diminution of the aperture of the pupil occasi¬ 


oned 
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ooed by the obliquity of its plane to the lritoinous rays, and 
by the obliquity of these rays to the refractive media. 

All parts of the It is true the -vividness of the images situate at the optic 
retina are pro- pole can be .compared with that of those around it only by 
sensible: estimation; but this is sufficient to prove, that their differ¬ 

ence is not such as it would be, if it were owing to a dimi¬ 
nution of seusibility in the parts of the retina remote from 
the optic pole, and that consequently the retina is-not de¬ 
prived. of the faculty of transmitting the impressions re¬ 
ceived on those parts; whence the points of correspondence 
are not necessarily and invariably situate in the optic axis, 
as several authors have supposed. I would not venture to 
assert, that all the parts of the retina, on which images may 
be painted, are equally sensible, the experiments I have 
at least there is made not being incontestibly decisive of this: but they 
ence^some" P rovc a * l ea8 *» that the difference is not very great at » cer- 
distancs round tain distance from the optic axis; for, notwithstanding the 
She axis. . influence of the causes before meutioued, the light of a 
candle received into the two eyes, inclining them sufficiently 
for the images to make with the optic axis angles of 15°, 
S0°, and 35°, did not exhibit any diminution of lustre, that 
could be appreciated. These facts, which may easily be ve¬ 
rified, give to the field of distinct vision, and to that of per¬ 
fect vision, a much more considerable extent than is assigned 
Dr. Young. to them by Dr. Young in a learned paper on vision, an 
abridgment of which is giveu in the 18th vol. of the JStl/lio - 
thkque Briiannique. 

The image The point that corresponds with the optic axis, without 

moss perfect in b e j n g endued with sensibility superior to that of other parts 
the optic axis. , . . , „ .. . . , 

of the retina, is the place or perfect vision, because it is in 

the focus of the refractive apparatus, the only point where 
the image can have its whole perfection. The muscles, de¬ 
termined by habit to dispose the ball of the eye so as to re¬ 
ceive the most vivid impression, bring it into this position, 
because it is the most advantageous, and not because it is 
tbe only one in which vision can take place; which is equtdly 
proved by artificial squinting, and by that accidental squint- 
Che«el«\en. ing which Cbeselden mentions. 

The r or res- The optic poles are most commonly the place of the dou- 

ponding pou-t ^l e Qt points of correspondence. These parts how¬ 

ever 
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ever arc not the only ones capable of receiving images; the commonly in 
space round the optic axes to a certain extent is also capa- °L )Ucaxefc 
ble of being affected by them; these are the consequences 
deducible from the facts already mentioned. But as tire 
double image produces a single perception Only when it falls 
on corresponding points, that is to say, which agree in their 
functions, whatever in other respects this part of the retina 
may be, the question is now to determine on what parts the 
images received will produce single or double vision of the 
same object. As the muscles of the eyeballs sympathize 
together, so as constantly to arrange themselves in the same 
manner; and this is generally so as for the eyes to receive 
the greatest number of parallel, or nearly parallel rays; the 
points of correspondence are usually at the summit of the ~ 
optic axis, that is in parts which are in precisely the same- 
situation on the retina, or which are symmetrical. In this Vi-ionissitigla 
case vision is single, as most physiologists have said, be- when lhe two 
.cause lhe impressions are similar, being equal, and received receiv'd on si- 
on similar parts. In rapid movements of objects however, miiir jiaru;, 
in those of the eyes produced by passions of the mind, in 
the situation of objects within the distance of distinct vision, 
and in certain positions of the bead, how can wc conceive, andsomeii 


that the impressions are made on parts precisely svmmetri- whc ‘ n on . Pf rli 

1 . . . * jiot prochCtV 

cal ? This simple reflection had long inclined me to con- similar, 
ceive, that images might be received on points of the 
retina not symmetrical without giving me to double vi¬ 
sion; and experiment 1ms tally convinced me of its truth. 

If, after having placed a lighted candle at the distance of \ double 
eight or ten feet, it be looked at with one eye, and, the po- image pro- 
sition of this eye being then fixed with a speculum, the fnp^e^dat^e 
other be moved inwardly or outwardly »by pressing on it position of ilia 
with one of the fingers, 90 as to incline the optic axes to one °^ uc axe *‘ 
another, we shall have a double image of the candle. 

A double image is also obtained by inclining the two op¬ 
tic axes to one another at the same time, by turning the 
eyes either inwardly or outwardly, and inclining them to the 
rays of the candle. The parallelism of the transverse axes 
of the eyeballs must be carefully preserved, not to confound 
the effects occasioned by the inclination of the axes in the 

\erticul 
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vertical plane with .those owing to their inclination in the' 
horizontal plane. 

If, one of the two eyes being shut, the other be directed 
to some object placed above or below the candle, and, after 
it is fixed iu this situation, the other eye be suddenly 
opened, we shall have a double image of the candle. 

The axes must A slight inclination of the optic axes in the vertical plane 
^Te horizon 1, &* ves r * 8e double image; but it will not occur in the 

tally than ver- horizontal plane, unless there is a considerable inclination of 
tically. the axes. * 

Turning the The double image may be obtained in the horizontal 
bead so as to plane, without employing any violence on the eye, that cun 
jlect'rery ob- * ea d us to suspect a change in the figure of this organ. It 
liquefy suffi- is sufficient for this to look very obliquely at a conspicuous 
object placed level with the eyes; which may he done by 
turning the head while looking at it, till the muscles are 
unable to give.the eyeballs a'parallel direction, so that they 
are obliged to receive rays that reach points of the retina 
very differently situate. We may even obtain the double 
linage in the oblique plane, by a certain inclination of the 
head : but in the vertical plane it can be obtained only by 
mechanical means. 

The corres- These facts, confirmed by a great number of experiments 

pui.ding points repeated and varied in several ways, which it would take up 
admit of some r , . .. , . . 

variation. too much room to mention here, not only prove, that nature 

has.allowed a certain latitude iu the law she has imposed on 
herself with respect to corresponding points; and that it is 
not absolutely necefiary, that the points of the retina on 
which impressions are made should always be similarly situ¬ 
ate; but also that there are points on the retina, which, 
taken at different distances from the optic axis, may pro¬ 
duce double images or not, according to the direction in 
which they arrive at the eye. Thus in the transverse plane 
the optic axes must be greatly inclined, to give rise to the 
double.image; while a slight inclination produces this pbe- 
The field »r nonunion in the vertical plane. These general limits of the 
Jjg!’*— field of single vision, or of the area of corresponding points, 
give the elements of an ellipsis, the longer axis of which is 
parallel with the transverse axis of the eye, and the shorter 

parallel 
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parallel with its‘vertical axis, while its centre corresponds 
With the summit of the optic axis. 

This general deierfnination of the form of the field of Attempts to . 
single vision appearing to me insufficient, I made some at- extent!* 1 
tempts, to point out its limits with more precision. The 
method 1 employed consisted in comparing the angle form¬ 
ed by the double image with the angle we are obliged to 
form by the inclination of the optip axes to produce it. I 
have found, that the apparent separatism of the double 
image in the horizontal plane was at most^me third of that, 
which must result from the inclination given to the optic 
axes in this direction; while in the vertical plane the sepa¬ 
ration of the images and the inclination of the axes were 
pretty exactly equal: whence 1 inferred, that the extent of 
the field of single vision was three times as great in the ho¬ 
rizontal plane as iu the vertical. But as 1 have found, that 
the inclination of the optic axes in the horizontal plane must 
be about 15°, to give rise to a double-image, the distance 
from the centre of thfc aperture of the pupil, where the 
rays decussate each other, to the bottom of the eye, on 
which they are depicted, being about 12 mil. [4*721 lines 
Eng.] in an adult] I find, that the opening of this angle 
must comprise horizontally an extent of 8 mil. [3*147 lines 
Eng.] on the retina: aud a third of this extent being taken 
for the limit of the field of single vision in the vertical 
plane, this field will be represented by an ellipsis, the longer 
axis of which is 3'147 lines, and the shorter 1*049 line. This 
however I give but as an approximation* 

These inquiries concerning the field of single vision have Perfection of 
Jed me to some reflections on the perfection of the achro- tha** 

matic system of the eye, which l shall add here, though eye!” ° * 

they are merely accessaries to my principal subject. It is 
welt known, that Euler was led to the discovery of achro- Euler, 
matic glasses by considering the structure of the eye* An 
optica) , instrument composed of refractive substances of 
considerable curvature, which receive the luminous rays on 
great part of their surface, yet form at their fbeus au image 
perfectly* well defined, though the distance of the object 
and direction of the rays may be infinitely varied, (exhibits 
an effect so different from that of ordinary instruments, that 
VQL< XXV.—»F». 1810. K this 
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this great geometrician had no doubt it*inust be produces! 
by the various combination of forms and densities peculiar 
to the humours of the eye. This theory* disputed at first 
Dollond. by Dollond, sopn found in that artist, convinced of his er* 
rour, a man sufficiently'skilful to reduce it to practice; and 1 
this union of genius and s^ilt gave rise to those fine instru¬ 
ments, the invention of which must be classed with those 
'discoveries, that do most honour to the human mind* A 
comparison oMie automatic power of the human- eye 
with that of tnose instruments is the subject of these re¬ 
flections. * 

Achromatic My experiments on the limits of single vision having 

OremmiMKi <**>15®* toe m 80016 case * to & ive the of the e 5 e a g reHt 
with that of degree of obliquity with respect to the luminous rays, which 

instrument*, j w * UJ | ie( j to introduce into it, I could not avoid being asto¬ 
nished at the achromatic power of the humours, so well 
adapted to prevent the decomposition of light, when so 
many different causes seem as if they most necessarily pro¬ 
duce it. The most perfect achromatic .glasses, the object 
glass of which should be of a focus sufficiently short to be 
compared with the eye, one of an inch and a quarter for 
example, would not bear an aperture of more than a fifth 
of au inch* according to Euler’s calculation. Allowing the 
mean, aperture of the pupil to hp two lines [2f French], 
the eye would be superior in achromatic power to the most 
perfect glasses with the same aperture* But how can we 
avoi4 being astonished at the consideration, that the size of 
the aperture, which limits the achromatic power of instru¬ 
ments of art, has no perceptibly effect on that of the hu¬ 
mours of the eye? and that the opening of the pnpil may 
be extended to'three lines [3f French] without altering the 
clearness of the image, as 1 satisfied; myself by dilating the 


iris by applying an infusion of the leaves of deadly night¬ 
shade so as to expose the greater part of the anterior surface 
of the crystalline? * 

Farther proof A still farther proof of the superiority of the achromatic 
of its superiow |*>«rer of the eye over that of instrument*?!* the application 
<tyr 0 f ftyg greatly inclined to refractive stripes. Experience 

proves, that the best mode object glasses, when greatly in¬ 
clined to the fays of light; immediately exhibit signs of the 

decomposition 
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decomposition of light by the irises they produce. Tt is not 
thus with the eye. ! have given very great obliquity to the 
rays I admitted into it, without perceiving any colour; and 
if in some experiments of artificial squinting I hate thought 
1 found slight indications of the decomposition of light, I 
believe they must be ascribed rather to the Changes pro- 
ducedin the form of the humours of the eye by compres¬ 
sion, than to any other cause; 

These proofs Of the perfection of the dfchromatic System 
of the eye. established by experiment, and agreeable to the 
general opinion of natural philosophers, had seemed to me 
secure froih all doubt. 1 confess therefore I was not a little Contrary opt- 
surprised, to find the contrary Opinion maintained by Dr. ”d b^Drl* 8 * 1 *" 
Young ih the paper I have quoted. This gentleman says, Young. „ 

It has been too lightly presumed, that one of the final causes 
Of the structure Of the eye was to render it achromatic: and 
to this hypothesis he objects several experiments, from which 
he thinks we may conclude, that the eye is not adapted to 
unite oil the elements of light id one point, as has been 
asserted. An opinion adopted by Euler, and embraced by 
all natural philosophers, should not 1 think be given up, till 
the arguments opposed to it have been duly weighed. 

The first is drawn from the experiments of Jurine on in- j ur * ine ^iA to 
distinct vision. He j& said, to have observed colours on the have observed 
borders df objects seCta indistinctly. It is true in his Trea- borders of obi 
tise on distinct and indistinct Vision, printed in Smith's j; c « seen 
Optics, he speaks of the penbmbra, that surrounds objects d “ unc * ly * 
seen indistinctly, but I have looked in vain for the observa¬ 
tion of the irises in question. To satisfy myself of their 
existence, I examined by daylight, and nearer thdn the ft* 

Cal distance of roy eye, different bodies, and Surfaces 6f 
different cblodts. With the coloured surfaces I constantly The author 
observed thfe penumbra* Or Circle Of dissipation; as Juriue saw on, y a P*" 
calls them* round these surfaces. This penumbra always num r *‘ 
appeared to me to be formed of the Colour of the surface 
growing fainter from the centra td the circumference, but I 
did not obserfd ao iris found'any 1 of them. Things qf lit- small bodies 
tie bulk, as'apqiH shot* slender wire* df different metals, showed ilight 

little bits of lenlirigwax, resin* marble, wood, «cc., observed 
With doe precautions, and at the least possible distance as * uloQ of 

K * is 
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of the eye. 


H or IS lines, it is true exhibited‘some slight appearances 
of the decomposition of light; but these appearances, be¬ 
ing but little perceptible, and in many instances doubtful, 
but these no 1 conceive are but little calculated to weaken the supposi- 
proof, as they tion of the perfection of the achromatic system of the eye. 
othe^causes • ^ the first place, because (these irises may be confounded 
than the defect with the penumbras that accompany all small bodies seen 
indistinctly, or with the shadows themselves which are co¬ 
loured in certain circumstances: but more especially be¬ 
cause the faint irises observed may be produced, not by the 
uuequally refracting power of the humours of the eye with 
respect to the various rays, but by the attraction of these 
bodies for the luminous rays, which, being.reflected by the 
plaues on which they infringe;, graze their surface before 
they come to the eye; and this appears to me the more evi¬ 
dent, because, when placed on a L»laek ground, which can¬ 
not reflect any luminous rays, these irises entirely disappear. 
The account of this phenomenon, which 1 shall give below, 
I hope will leave no doubt on this theory of the irises, that 
accompany small bodies seen at u very short distance. 
These experiments then are so far from affording proofs of 
the imperfection of the achromatic system of the eye, that 
1 deduce from them arguments for its great perfection. 

The penumbra of small objects, seen indistinctly, its ex¬ 
tent, and the irregularity of its colour, depend on the un¬ 
equal refraction of the lumiuous rays, that arrive at the 
transparent cornea with different degrees of inclination, and 
a diverging direction. It is evident, that, if the heteroge¬ 
neous rays be unequally refracted by.the humours of the 
. eye, spots of different colours,' seen at equal distances, 
should exhibit penumbras unequal in extent, and propor¬ 
tional to the refractive, powers of each kind of rays they re¬ 
ject, Now this is contradicted by experience. Little cir¬ 
cular pasteboards, perfectly equal in, rise and th*ee milli- 
. meters [1*18 line] in diameter, painted red, yellow, blue, 
<- and green* seen on black and white grounda.-at equal dis¬ 
tances, and at one time, constantly exhibited penumbra! 
equal in extent. V , 

Experiments The,second argument opposed to the theory of the per* 
wjth tb* opto- faction pf the achromatic system of the eye is derived, from 

experiments 
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experiments made with the optometer. This is the name meiervrs'.nby 
Dr. Young gives to an instrument intended to find the focal ^ r ' Youn * 
distance of the eye, or focus of distinct vision. The instru* 
ment is composed principally of a thin slip of some sub¬ 
stance with two very small apertures, through which objects 
are tp be looked at in a certain position. The irises that 
exhibit themselves at the surface of bodies seen through 
these small apertures are considered by the learned English¬ 
man as produced by the unequally refractive power of the 
humours of the eye on different luminous rays. However, 
to substantiate this inference it should have been demon¬ 
strated, that the decomposition of the light cannot proceed i n these the 
from any other cause: yet here the cause is evidently exter- !l P ht <*" com - 
nal to the eye, and independent of its action. Since the independent of 
time of Grimaldi all natural philosophers have acknow-eye- 
ledged the action of bodies on the luminous rays, that graze 
or approach their surfaces; and Newton has shown by expe¬ 
riments of the greatest accuracy, not only that light is at¬ 
tracted by bodies, and inclines toward their surfaces, but 
also that this attractive power of bodies acts with a different 
force on the different rays. Now in the present instance we 
look at bodies through small apertures; so that the lumi¬ 
nous rays, by means of which we see them, necessarily 
experience the action df the edges of the apertures they 
pass through, and must thus be decomposed. 

To convince ourselves, that the irises are produced by this Experiments 
cause, it is sufficient to look at a distant object, the frame 10 P r0,e 
of a window for instance^ at the same time intercepting by 
means of a cord, the edge of a knife, or some other thiu 
substance, part of the rays that would arrjve at the opening 
of the pupil; when we shall perceive the object terminated 
by an iris, and this iris changing its position, according as 
the edge of the interposed substance is vertical or horizon¬ 
tal, inwArd or outward, &c. And what other cause can he 
assigned for this phenomenon ? Why should the eye de- 1 

compose the Tays, that reach itthrough small apertures, and 
not decompose tlfbfe that rea^H it without such intervention ? 

This explanation of irises observed at the surfaces of objects 
seen through small apertures is equally applicable to the 
faint irises observed in objects Viewed indistinctly. The 

rays 
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point, 


repeated by 
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poults at very 
different dis¬ 
tances. 


rays that graze their edges are decomposed; and this de* 
composition, which is not perceived atn distance on account 
of the m-vture of the very numerous unaltered rays, is disr 
tinguis) ed when very close, because they reach the retina 
almost without mixture. 

Dr. Young’s Dr. Young likewise* opposes the following experiment to 
^ le theory the perfection of the achromatic system of the 
spectrum from eye. Having received on a prism the rays issuing from a 
luminous point, he observed, that, instead of obtaining a 
linear spectrum, as the theory of the equal ref tangibility of 
the different rays by the humoubs of the eye would lead us 
to expect, the spectrum appea ed of a triangular tigure; so 
that, if the eye adapted itself so as to unite the red rays in 
one point, the blue would be refracted, and vice versa. 
From this fact be infers the unequal refrangibility of the 
different luminous rays by the humours of the eye. This 
experiment of Dr. Young 1 have repeated with great care, 
aud on different kinds of luminous points, as on the light of 
a candle seen at 4 met. [13 feet] distance through an aper¬ 
ture 5 mil. [near 2 lines] in diameter, that of the public 
lanterns from 400 to 600 [440 to 66’0 yards] distance, and 
that of the fixed star# in a clear night. I observed the 
triangular figure mentioned by thajt‘{gentleman, wheuever I 
gave a little magnitude to the spectrtuto; but in proportion 
as I increased its dimensions in by giving a greater 

inclination to the refractingthe prism, this tigure 
diminished, gnd the spectrum^pfcoclied more nearly to a 
parallelogram, the middle of which however continued nar¬ 
rower than the extremities. The 11 end occasioned b\ the 
blue rays appeared to me generally broader them that of the 
red ; but what particularly surprised me in this experiment 
was the figure of a double fan, the Tadii of which crossed 
each other in the centre, taking their course apparently in 
different planes. 

. Though this experiment seems to indicate an unequal 
power Of refracting the different luminous rays Jby the hu¬ 
mours qf the eye, it is not absolutely sagWas the author de* 
scribes it, aud a fact so complicated seems to ine little 
adapted to elucidate this theory. To conclude that the hu- 
ypours of the eye are not perfectly achromatic, the It** 

mi nous 
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minous rays should be applied to that organ as they come * 

from the luminous body, so that they may not undergo any 
decomposition before they reach it, and prove that the de¬ 
composition has been effected tn their passage through the 
humours of this organ. Now this is the case in neither of 
the experiments quoted: in the former the decomposition is 
produced by the attractive power of the edges by which the 
rays pass ; in the latter the heterogeneous rays, isolated by 
the prism separately applied, may Beem to be unequally re¬ 
frangible, because the spectrum ceases to be linear through¬ 
out its whole extent. But on acconnt of this extent they 
arrive at the transparent cornea at different angles, in pro¬ 
portion to these they are unequal, and they reach parts of a 
refracting medium, the curvature and density of which aTe 
unequal: can we then expect them to be equally refracted? 

The eye is intended to preserve the natural mixture of the 
elementary rays applied to it: to pretend, that it should re¬ 
compose those, the composition of which has been altered 
by foreign causes, would be to require of this organ what 
it cannot accomplish. 

The perfection of the achromatic system of the eye ap- The eye a 
pears to me therefore demonstrated; and this perfection mad^instni^* 
cau result ouly from, an accurate proportion between the ijieut, 
curvatures of the.spljd or fluid leuses and menisci that com* 
pose it, and the refractive power of these substances, there 
can be no doubt, thf^-a^mere accurate imitation of the 
Structure of their qrgqit should give us still more perfect in¬ 
struments. The. labours of Mr. Rochon, and those of Dr. 

Robert Blair, who by^an ingenious combination of glass 
menisci and fluids enclosed in them produced instruments 
perfectly achromatic, afford us the moil promising hopes of 
success in the application of these principles to the con¬ 
struction of large instruments. Mr. Chenevix has mude 
known to us the chemical nature of the humours of the 
eye. Let a new Petit and another Ziinn unite their efforts an d should 
with a rival of Ruler, tp determine with the greatest accu- ,ead to 
racy the structure, figure, density, and refractive aud dia- pavement of 
persive powers* of each of the humours of the eye, rfnd by telescopes. ♦ 
tlfeir assistance our modern Dollouds will still farther im¬ 
prove the achromatic telescope* 


X 
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.X. 

New analytical Researches an the Nature of certain Bodies , 
being an Appendix to the Bakerian Lecture for 1 008. By 
Hum they Davy, Esq. Sec, R.S. Prof, Vhem,R,i 

1, Farther Inquiries on the Action of Potassium on Ammo - 
nia and on the Analysis of Ammonia, 

The most remarkable circumstances occuring in the ac¬ 
tion ot potassium upon ammonia are the disappearance of a 
certain quantity of nitrogen, and the conversion of a part of 
the potassium into potash. 

The first query which I advanced in the last Bakerian 
Lecture, on this obscure and difficnlt subject, was whether 
the gas developed in the first part of the process of the ab¬ 
sorption of ammonia by potassium is hidrogen, or a new 
species of inflammable aeriform substance, the basis of ni¬ 
trogen ? 

Experiments made to determine this point have proved, 
gs I expected, that the gas differs in no respect from that 
given out during the solution of xiuc in n^ilphuric acid ; or 
that produced during the action of 7 potassium on water. By 
slow combustion with oxigeu, it pure water only, 

and its weight, in a case i|t which it wfM mixed with atmos¬ 
pherical air, precisely corresponded with that of an equal 
quantity of hidtogen. ■*' ./ TV 

Another query which I put is, has nitrogen a metallic ba* 
sis, which alloys with the metals employed in the experi¬ 
ment ? 

This query 1 cannot answer in so distinct a manner; but 
such results as I have been able to obtain are negative, 

c The account of the principal f^cts reflecting the action of pota ainrn 
on ammonia, in this communication, were read before the Royal So¬ 
ciety, February 2, 1809 The paper was ordered to Se. printed Man h 
16, t?09 At that time, having stored to the C-jqneg 'that 1 had since 
made some new ?X]>ertments on this matter, and on ffieeobjeets discussed 
in the Bakerian Lecture for 1808, 1 received pe; mission to add them to 
the detail of the former observations fpr publication. ** 

Philos. Trans, for 1809, p. 450. • 


I have 
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. I have examined the potassium generated in the process. Nature of pe¬ 
lt has precisely the same properties as potassium produced tered'by°iu 
in the common experiment of the gun-barrel; and gives 
the same-results by combination iu oxigen, and by the ac¬ 
tion of water. 

In cases in which I had distilled the olive-coloured fusible Other negative 
substance in an iron tray, the surface of the tray appeared pr00ls ‘ 
much corroded, the metal was brittle, and appeared crystal¬ 
lized. I made a solution of it in muriatic acid; but hidro- 
gen alone was evolved. 

I distilled a quantity of the fusible substance from 9 
grains of potassium in an iron vessel, which communicated 
with a receiver containing about 100 grains of mercury, and 
bv a narrow glass tube the gas generated was made to pass 
through the mercury; the object of this process was to de¬ 
tect if any of the same substance, as that existing in the 
amalgam from ammonia, was formed ; but during the whole 
period of distillation, the mercury remained unaltered in 
its appearance, and did not effervesce in the slightest degree 
wheu thrown into water. 

That the nitrogen which disappears in this experiment is Nitrogen con- 
absolutely converted into oxigen and hidrogen, and that its ^/en'and hi 
elements are capable, of being furnished from water, is a drogen.*” 
conclusion of such importance, and so unsupported by the 
general order of rhei^cal facts, that it ought not to be ad¬ 
mitted, except upon the most rigid and evideut experimen¬ 
tal proofs. 

I have repeated the' experiment of the absorption of am-The absorpti- 
monia by potassium in trays of platina or iron, and its dis- on of ammonia 
tillation in tubes of iron more than twenty times, and often ofte^Iepeaed. 
in the presence of some of the most distinguished chemists 
in this country, from whose acuteness of observation, 1 hoped 
no source of errour could escape. 

The results, though not perfectly uniform, have all been Results of the 
of the same kind as those described in page 56*. Six grains wtne 
of potassium,JEhe quantity constantly used, always caused 
the disappearance of from 10 to 13*5 cubical inches of well 
dried ammonhti rOm 5*5 to 6 Cubical inches of hidrogen 

* Journal, vol. XXIII, p. 254, 

were 
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were produced, a quantity always inferior to that evolved by 
the action of an equal portion of the inetal upon water. In 
the distillation from II to 17 cubical inches of elastic fluid 
were evolved, and from 1*5 to 2*5 grains of potassium rege- 
Derated. 

The quantity of ammonia in the products varied from a 
portion that was scarcely perceptible*'to one twelfth or one 
thirteenth of the whole volume of elastic fluid: and it was 
least in those cases in which the absence of moisture was 
most perfectly guarded against. Under these circumstan¬ 
ces likewise more potassium was revived; and the unabsorb- 
ahle elastic fluid, and particularly the hidrogen in smaller 
proportion. 

When the products of distillation were collected at dif¬ 
ferent periods, it was uniformly found that the proportion 
of nitrogen to the hidrogen diminished as the process ad¬ 
vanced; 

The first portions contained considerably more nitrogen 
in proportion, than the gusses evolved during the electriza¬ 
tion of ammonia, and the last portions less. 

1 shall give the results of an experiment, in which the 
gasses produced in distillation were collected lit four different 
vessels, and in which every precaution vas-taken to avoid 
sources of inaccuracy. . * 

The barometer was at*2Q*8, thermometer 65° Fahren¬ 
heit. . ' 

• v *•. W 

6 grains of potassium absoYb^d 12 cubicygches of well 
dried ammonia. The metal was^Keated in a tray of platina, 
and the gas contained in a retort of plate glass. ' . 

5*8 cubical inches of hidrogen wete produced. 

The fusible substance was distilled in an iron tube of the 
capacity of 3 cubical inches uiid a half filled with hidrogeu, 
the adaptors connected with the murcurial apparatus con¬ 
tained *8 of common air. 

. The hot portion of gas collected (the h$at being very 
slowly raised, and long before it bud rendered the-vessel 
red), equalled 7*5 cubical inches. It coupiiuf'ed *6 of am-, 
monia, 7 «4' the residuum detonated with 4£_0f oxigen gas , 
left a residuum of 4. , 

The second portion, equal to 3 cubical inches, contained 

no 
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po ammonia, 7*2 measures ot' it, detonated with 3*8 of 
pxigeti, left a residuum of 3*5. 

The third portion wsts equal to 5 cubical inches ? at this 3 d, 
time the tube was white hot; it contained no ammonia, 8*3 
pf it detonated with 4*5 of oxigen diminished to 2*5. 

The l»9t portion was a cubical inch and -half* collected 4th; 
when the heat was most intense. 4*5 measures, with 3*75 
jof oxtgen, left a residuum of 2*8. 


The iron tube contained, after the experiment, (as was as- Contents of 
certained by-admitting hidrogen when it was cool), 2*7 of l h etutoe » 
gas; which seemed of the same composition as the last por¬ 
tion. The adaptors must have contained *8 of a similar gas. 

The tube contai ed potash in its lowest part, and its up¬ 
per part potassium, which gave by its action upon water 1 £ 
cubical inch of hidrogen. 

As the largest quantity of hidrogen is always produced at The fusible 


that period of the process, in which the potassium must be 
conceived to be regenerated, and in which the gasses being quantity 
in the nascent state, its power of action upon them would be of potassium. 


greatest, it occured to me, that if nitrogen was decomposed 


in the operation, there would probably be a larger quantity 


of it destroyed by the- distillation of the fusible substance, 
with a fresh quantity of potassium, than by the distillatiou 
of it in its common §ta£e. On this idea I made several ex¬ 
periments; the residJwPdid not differ much from each other, 
and were sucha9 1 Had exptyted. 1 shall describe one pro¬ 
cess made with the same ifpparatus us that which I have just 


detailed.—Barometer was at 29*5, thermometer 70 °Fahren 
heit. 


6 grains of potassium were employed in an iron tray; 10 
cubical inches of ammonia were absorbed, a small globule 
pf metal remained unconverted into the fusible substance. 

A fresh piepe of potassium, weighing six grains, was intro¬ 
duced into the tray. 

The iron tube and adaptors (having together a capacity 
equal to'4^ cubical inches) contained common air. 

The gas was; collected in three portions, there was no ab¬ 
sorbable qpantiy-of,ammonia in either of them. 

v * " r ' 

The first portion, that produced before the tube became portioa 

red, 
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r«J, was eight cubical* inches. 10*25 of it detonated with 
3*5 of oxigen diminished to 0*8. 

The second portion equalled five cubical inches; 9^ of 
this, with five of oxigen, left a residuum of 3}. 

2*4. Of the third portion, 2 cubical inches and came over. 

9 of it, detonated with 5 of oxigen gas, left a residuum of 

J*4. 


The iron tube and the adaptors contained, at the end of 
the experiment, as was proved by cooling and the admission 
of hidrogen, 2*3 cubical inches of gas, which appeared oi the 
same composition us the third portion. Nearly 7 grains of 
potassium were recovered. 

Jtesults- A comparison of these results, with those stated in the 

preceding page, will fully prove, that there is u much smaller 
proportion of nitrogen to the hidrogen, in the case in which 
the olive-coloured substance is distilled with potassium than 
in the other case, and there is likewise a larger quantity of 
potussium converted into potash. 

The loss of nitrogen, and the addition of oxigen to the 
potassium, are sufficiently distinct in both processes; a d 
tile want of a correspondence between these results, and 
those of the experiment detailed in page 65fy<are not greater* 
than might be expected, when aH the circumstances of the 
operation are considered. lu the instance, in which a dou¬ 
ble quantity of potassium wsft^mplbyed, more potash must 
have been formed from the oxigeiv ef the common air in the 
tubes; and the fusible substance, hi passing through the at¬ 
mosphere, absorbs in different cases different quantities of 
oxigen and of moisture; during the intervals of the removal 
ef the different portions of gas likewise, some globules are 
lo.t. 


the tempera 
tare. 


Iflfect= of more I* 1 instances when the heat has been more rapidly raised, 
vapidly raising \ have generally found more potassium destroyed, and less 
nitrogen in proportion in the aeriform products. In such 
eases likewise, the loss of weight has been much greater; 
the gasses Have been always clouded, and t^eadaptors, after 
being exposed to a moist air, emitted a ammonia; 

from which it seems likely, that small quati$it&& of the dark 


g ™T 


* Journal, vol. XXII I, p. 253. 
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gray substance described in page 50 of this Volume*, are 
sometimes carried over undecomponnded in the operation* 

lu some late experiments, 1 substituted for the iron tube Copper tubs 
a tube of copper, which had been bored from a solid piece, employed, 
und the sides of which were nearly a quarter of au inch iu 
thickness. My object in .using this tube was not only to 
prevent the heat from being too rapidly communicated to 
the fusible substance, but likewise to be secure, that no me* 
tallic oxide was present, for though the iron tubes had been 
carefully cleaned, yet still it was possible that some oxide, 
which could not be separated from the welded parts, might 
exist, which of course would occasion the disappearance of 
a certain quantity of potassium. 

1 shall give the results of one of the processes, which I Experiment, 
regard as most correct, made in the tube of copper. The 
barometer was at 30*5; thermometer was at 59° Fahrenheit. 

The tube contained two cubical inches and half, and was 
filled with hidrogen. 

6 grains of potassium, which had absorbed 13 cubical 
inches of ammonia in a copper tray were employed. 

The adaptors connected with the mercurial apparatus 
and the stop-ogcks, contained *7 of atmospherical air. 

The gas given, off was collected in two portions. 

The first portion was equal to 11 cubical inches. It con- 1st gas. 
tained *8 of ammonia, 11 ofthe residuum, detonated with 
8 of oxigen, left 8. * 

The second portion equalled 2 cubical inches. They 2 d. 
contained no ammonia. 10 of this gas, with 8 of oxigen, 
detonated, left a resjjduum of 10. 

There remained in the tube and adaptors 1*1 cubical 
inch of gas. • 

The quantity of hidrogen produced by the action of the Hkh-ogea. 
potassium, which hud been regenerated, equalled 4*5 cubi¬ 
cal inches. 

4 

In this experiment the heat was applied much more The h«st W 
slowly tlmq ip any .of those iu which the iron tube was used, 
and even at; (be "fend of the operation, the temperature was 
little more tfiaujthat of cherry red. • 


In 


* Journal, vol. XX11I, p. 240. 



14t 

Gray powder* 

Hcsutts com* 
pared. 


Affinity of 
potassium for 

mppcr. 


and ammonia 
for its oxide. 


Experiment 
in a tube of 
platioa. 


The solder 
tiutuoycd. 


A ft Altai ft oft Aiikoftri. 

* 

in the tipper part of the stop-rock there Wits foil net A 
mfoiite quantity of gray powder, which gate ammonia 
the operation of moist tire* 

In rio case, in which 1 have used the copper tube in like 
processes of slow distillation, has there been less than 4 
grains of potassium revived ; and the proportion of nitrogen 
to the hidrogen in the gas evolved has been unifbrmly 
much greater than in processes of rapid distillation in the 
tubes of iron; but the whole quantity of elastic matter pro¬ 
cured considerably less. 

Copper has a much Utron^er affinity for potassium * than 
iron. It occurred to me'as probable, that this attraction, 
by preventing the potassium .from rising in vapour at its 
usual temperature, and likewise by the general tendency of 
such combination to give greater density, might Occasion a 
diminution of its action upon the nitrdgen in the nascent 
state. Ammonia has a strong attraction for the oxide of 
copper, and it consequently is not unlikely, that the fusible 
substance may combine with metallic copper, and that this 
compound may not be entirely destroyed in the distillation. 
And assuming this, it may be conceived that the loss of 
hidrogen partly depends upon bottle Combination of the 
basis of ammonia with copper. Vf *'+' ,* * 

I had a tube, of the capa^y^f"^ cubical inches, made, 
of wrought platina, cementetffcy^flleafts of fine gold solder. 
Th<f fusible substance- was obtained (as usual from six 
grains of potassium) in a tray -of platina, where it was 
brought into contact with a large surface, hf platina wire; 
the distillation was slowly conducted; biSflT before the tem¬ 
perature of the tube had approached to that of ignition, it 
dissolved and grfve way at the points where it was soldered, 
and a violent combustion took place. Only 1 cubical inches 
of gas were collected ; but of this,‘allowing for the hidrogen 

that filled the tube, nearly ft were nitrogen. , 

* , , “ 

**Copper heated in potassium speedily dissolve^ and diminishes its 
fusibility; but potassium require; a while heat KhfllM46*it to combine 
With iron. In ahdther experiment* in which Itflittffaii the fusible sub¬ 
stance intn iron tray, contained In the copper tuftt;-spb^iterablc quan¬ 
tity of copper, that had been dissolved, was fouftft in ttfe state of pow¬ 
der deposited upon the tray, or loose in the bottom of Jhe tabe. 

1 am 
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I am making preparations for performing the experiment Different 
in a bored tube made from a single piece of platinS, and 
likewise in tubes made of other inetals t and 1 hope to be ployed, 
able, in a short time, to have the hououV of lining the re- * 
suits before the Society* 

1 shall make no apology for bringing forward the investi¬ 
gation in its preseut imperfect state, except by stating, that 
my motive for so doing is the desire of being assisted or 
corrected by the opinions and advice of the learned chemi¬ 
cal philosophers belonging to this illustrious body. In au 
investigation connected withalmost all the theoretical ar¬ 
rangements of chemistry, and in operations of so much de¬ 
licacy, it will, I conceive* be allowed, that it is scarcely 
possible to proceed with too much caution, or to multiply 
facts to too great an extent* ' 

The different phenomena presented by the processes of whlch A,a * r . 

* . , , present a i«*f- 

distilttttion in different metallic tubes may lead to new ex- en t pheno- 

planations of this intricate subject, and though the facts mena * 
cannot be easily acconnted for, except on the supposition 
that nitrogen is an oxide, yet till the proportions and weights 
are distinctly ascertained, the iuquiry cannot be considered 
as far adv^pt^j forth an experiment, in which.the pro¬ 
cesses are so cpgvpliqated^ and delicate, and in which the 
data are so numerous#*^ fs not easy to be satisfied, that 
every source of errourdiys^een avoided, and that every cir¬ 
cumstance has been, examined and reasoned upon. * \ 

All conclusion^ on the ^action of potassium on ammonia 
are immediat^jly^de^endent upon the results of the electri¬ 
cal analysis of volatile alkali. In a letter, which I re¬ 
ceived 1 in 1 the course of the last month from Dr. Henry, Dr. Henry, 
that excellent chemist, has stated, that he conceives 1 have 
rather under-rated the quantity of nitrogen in ammonia, 
according to the proportions given in the Bakcrian Lecture 
for 1807* This uotice has induced me to repent the ex¬ 
periment, under new circumstances, and I find npt the 
slightest rea^a^r doubting of the entire accuracy of my 
former re*il^ . / 

In the ngpf^gl, I used mercury which had been recently analyst 
boiled iii wi^ .tdbS*for electrisation ; the ammonia was in- 
troducedaftpr being long dried by caustic potash, fVorti a 

receiver 
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©fajr.boiW ■..^jm-.l^rocfss, ammonia 

expanded,*Eo astoffil 27 ^syfi>e|j 9 ^^'^drofj^ by 


detonation 



aibte from air, pro n to iyto 

|o the exp«|in)^Qjt^e the oxigen 

Hpinjgde^nt in could 

have been cfo^pwl in the fer^^ib^fic acid; 

. Except wbep precautipns of,thgi(Jfrtd ate employe*^ as I 
have before noticed, no acc urate data eaa be obtained re¬ 
specting the proportions of perttifanent gassesobtained frbra 
ammonia by el^tricit^. ^ 

When the gas Jigenewded and, decomposed over the 
same mercury, j|§fe*»*«%» * expansion than the 

true one; and when jthe uiercpry is^^jtlpiled ip the tube, 
and when common water is used, theoit rtigeu will be always 
overrated, unless Oils errour is counteracted by an opposite 
errour, that or detonating with aa excessvf oxigen*. 

Dr. Henry hadUtbe kindness to send me the apparatus, 
in which'heconceived* pt thattim|i^tba^rhad witnessed 

the m 


electrici 
trical 

seemed ip 


mmouia by 
hygrome- 


it, pnd in this there 
>§, mpre 1 ^^ 1 ^/es^lbited in the elastic 



this qua^n*J do not think, that eg mois- 

tpte even ofS?rsj» decided proof of the f exi»t£P*anf loosely 

■ ‘ ■ 1 ■ 1 ”• m . « ,_i_^ " A • » 


jo ammonia. 

-Aii, "> • *> 


tasts, water must be less sensible in ett^Jauia tbau in hklro- 

XfiWftwi ^ *■«. 

-fa ifcWluu y awi^'t^dr^lyfo^sfoy<lwi l^^^^d S WwV' d ^ ^^ y'|pwf<w r ammonfa' in 
voitiaM iaMMhdy taeoma cm y, and that 

th« fsatte^dwriU****** wlfi&Hfirtewf ^PMpInlMfiAt nitrogen, 
fee JuuU»p3, vol. XXIV, p, Q&&, 

gen 
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gen or nitrogen, from its tendency to be precipitated in the 
form of alkaline solution, and likewise probably from its 
having a stronger adherence to the gas; and the elastic fluid 
generated, from the increase of volume will be capable of 
containing more aqueous vapour. 

It is not easy to determine, with perfect precision, the spe¬ 
cific gravity of a gas, so light as hidrogen and even ammo¬ 
nia ; but the loss of weight, which appears to take place in 
the electrical analysis of ammonia, cannot, I think, with 
propriety, be referred entirely to this circumstance; whe¬ 
ther the sol ltion that I have ventured to give* be the true 
one, I shall not, in the present state of the enquiry, attempt 
to discuss. 

The questiou of ammonia being analogous to other sali- Hidrogen and 

liable bases in its constitution, is determined by the pheno- n,,ro g cn f om- 
, , , , „ , , . _ pounds of am* 

mens presented by the amalgam from that alkali; and if monium. 

the conversion of nitrogen iuto oxigen and hidrogen should 
be established,- it would appear that both hidrogen and ni¬ 
trogen must be different combinations of ammonium with 
oxigen, or with water. 


II. Farther 




depicting Sulphur and Phosphorus . 


I have stated, in the 1rfsf*|j|rij$ | rian Lecture, that hidrogen S iiohur and 
is produced from Bulpfiur atm phosphorus in such quanti- pho’ph-mis 
ties, by Voltaic electricity, thatft cannot well be considered gen and oxi- 
as an accidental id%redient ifr'ifjhese bodiesf. I have like- sun¬ 
wise stated, that wirfen potassium is made to act upon them, 
the sulphurets aiSSephosphurets evolve less hidrogen in the 
form of compound inflammable gas by the action of an acid, 
than the same quantity of potassium in an unborn bineflfstate, 
and from this circumstance, I have ventured to infer, that 
they may contain oxigen* 

On the idea, that sulphur and phosphorus arc deprived of Inference, 
some of their oxigen by potassium, it would follow, that 
when the compound^ forjned in this experiment are decon*» - 
posed, thesMubstancesought to be found in a new state s 


* BAkerleaLoetap^iW, p. 901 or Jonnul, vol. XX, p. S29* 

* 

f See Joutpai, voL XXIII, p. 981 and following. 


Voi. XXV.—Fe». 1810 * L 
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deoxigenated, as far as is compatible with their existence in 
contact with water. 

Sulphuretsand With the view of examining the nature of the substances, 

potassium sepafuted by the action of muriatic acid upon the sulphurets 

treated with and phosphurets of potassium, I combined a few grains of 
muriatic acid. , , , , , . . _ 

sulphur and phosphorus with one fourth of their weight of 

potassium, and exposed the compounds to the action of a 

strong solution of muriatic acid. As in the former cases, 

less inflammable gas was produced than would have been afr 

forded by equal quantities of the uncombined potassium, and 

considerable quantities of solid matter separated from both 

compounds, which after being washed, were collected in a 

filter. 

Residuum of The substance which separated from the sulphuret, was of 
the sulphuret, a t ] ur ^ g ra y colour*, and was harsh to the touch ; it had no 
taste, and at common temperatures no smell; but when 
heated, it emitted the peculiar odour of sulphur. Its speci¬ 
fic gravity was rather less than that of sulphur. It softened 
at a low heat, so as to be moulded like wax between the fin¬ 
gers. It was a nonconductor of electricity. When heated 
upon a surface of glass, it soon fused, entered into ebulli¬ 
tion, took fire, anA burnt with the samfeli g^ ^lpe flame as 
sulphur. A small particle of it, with silver, 

presented the same phenomena *b sulphur, 
and of the The substance from the phlupiuret was of an amber co- 

pbo»phuret. and opaque. It could no* be exittpined in the air, in 

the form in which it was collected (thatjjf a loose powder), 
for as soon as it was wiped dryjit took fire. finu burnt in the 
same manner as phosphorus; when melt^^uder naphtha, 
it was found to differ from phosphorus,' '|g£ being much 
deeper coloured, perfectly opaque, and very turtle. Its fu¬ 
sibility was nearly the same, and, like common phosphorus, 
it was perfectly nonconducting. 

The sulphuret In experiments upon the union of potassium with sulphur 

♦et d «Smioi h be a,,d P ho9 P horus the * ,eat > 9 so intense, that when larger 
nude in large quantities than a few grains are used, the glsfea tubes are 

quantities. uniformly fused or broken in ^iece^ qnlf ln cou|equence I 

*■ * * « 

* / 

* Possibly thin colour may have been produce^ by the decomposition 
of a fi.Ua of soup of naphtha adheAng to the pqtlhduuff 



6n sulphur and phosphorus. 


147 


have net been able to operate upon 9uch a scale, as to make 
an accurate examination of the substances Just described, 
and to determine the quantity of oxigen they absorb in be- - 
ing converted into acid. Metallic vessels of course cannot 
be employed; but I intend to try tbbCs 6 f porcelain, in a 
farther investigation of the subject. 

It is evident, that the sulphur and phosphorus, separated The sulphur 

in these processes, are not in their common state ; and the “'i' 1 j >h, ’ s i ,h0 * 

* ... rusa.iieario 

phenomena would certainly incline one to believe, that they ha\c leit some 
are less oxigenated. It may, I know, be said, that it is pos>- oxlgen ‘ 
sible that they are merely combined with more hidrngen, 
and that the sulphur in this state is analogous to the hidro- 
genated sulphur of Berthollety and to the alcohol of sulphur 
of Lampadius. 

But when 1 decompounded dry sulphuret of potash by Anion of sul 

muriatic acid, Of the same kind as had been used fOr de- 1)lu , ir on c ^* r " 

coal. 

compounding the sulphuret of potassium, the fubstance 
produced feemed to be merely in that form, in which, ac¬ 
cording to the able researches of Dr. Thompson, it is com¬ 
bined with water; and notwithstanding the ingenious ex¬ 
periments of Mr. A. Berthollet, and Mr'. Robiquet*, the 
nature of the substance produced during the passage of sul¬ 
phur over ignited.dbhrctihl is far from being fully ascertain¬ 
ed. In a series of exp&rirtet&S', which my brother, Mr. John 
Davy, had the goocfhesg to undertake, at my request, in the 
laboratory of the Royal Institution, on the action of sulphtrr 
on charcoal, the products werefound to be very different, 
according as lK$ employed differed in its nature. 

In an instance,fi imperfectly made charcoal was em¬ 
ployed, the liqi&r that passed over left by combustion a re¬ 
siduum that bad all the properties of carbonaceous matter, 
which agreed with the observations of Messrs. Desormes and 
Clement; but when the charcoal had b K een well burnt,there 
was no such residuum produced. It was found, that the 
same charcoal might be employed in a number of processes, 
till it whs nearly entirely consumed, and that the sulphur, 

not renderedrdiquid, (bight be used for several operations. 

• 

* Annates ia CTAmie, Fsv. 1807, p. 187, 145: or Journal, vol XVI11^ 
p. 43, 50. 



14S tNQtUftlll K&IpBCTING carbonaceous matter. 

In all cnees mixture of* sulphuretted hidrogeu gas and hi- 
drocarbonate ware evpived. 

Liquor ob- I particularly examined a specimen of the liquor, which 
ci" 1 coal^often been obtaiued in the last process from charcoal that had 
ysed. been often used. It was a nonconductor of electricity, and, 

when the Voltaic spark was taken in it, did not evolve gas 
with more rapidity than sulphur; and this gas proved to be 
sulphuretted hidrogeu. 

Absorbed mu- Supposing the liquor to contain hidrogeu in considerable 
pos'mnp crytr quantities, I conceived that it must be decomposed by oxi- 
tal»of sulphur. muriatic acid ; but it merely absorbed this substance, de¬ 
positing crystals of common sulphur, ami becoming a fluid 
similar to the sulphuretted, muriatic acid; though when 
water was introduced, hydrated sulphur was iustantly form¬ 
ed, and muriatic acid gas evolved. 

The sulphur in From the quantity of carbonic acid formed by the coni- 
oxi -n th^nTn bustion of the carburetled inflammable gas, produced in 
it* < mmtm the operation of the action of well burnt charcoal upon sul- 

ftate * phur, it may be conceived to contain oxigen. This circum¬ 

stance, and the fact that no hidrate of sulphur or muriatic 
acid gas is formed by the operation »of-oxunnriatic acid 
upon the liquor, but common sulphur precipitated •, ore in 
favour of the opinion, that the^mlptiftllQ tfoitf. liquor con¬ 
tains less oxigen than in its common tftate. This idea has 
likewise occurred to Dr. Maraft, wli&fe engaged in some 
experiments on the subject, andTtom whole skill and accu- 
rlldy farther elucidations of it may beexpggjtad. 


■ v - 


III. Farther inquiries respecting eltrbothpeeous matter . 

Charcoal ex- On the idea which I have stated, page 74^. that the dia- 

^TionofnUro- mon< * ma y consist of the carbonaceous maitxr Combined 
geo, with a little oxigen, I exposed charcoal intensely ignited, 

by Voltaic electricity +, to nitrogen, conceiving it possible. 


* Five measures of the mixed gas, agitated with solution of potash, 
left a residuum of 3 5. These were detonated with -6’5 of oxigpu the 
whole diminution, was to 6. Of this residuum 2 a %appeared to be car¬ 
bonic acid. 

f See Journal, vol. XXII1, p. 333. 

% The apparatus was the same as that teferted ftfpagp. 59.. [Journal, 
vol XXIII, p. 321. J The power employed was thtttef the battery of 
500 belonging to the Royal Institution. 


that 
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that if this body was an oxide, containing oxigen very inti¬ 
mately combined, it might part with it in small proportions 
to carbonaceous matter, and give an important result. 

The charcoal, which had been made with great care, was visible pro- 
preserved for a quarter of an hour in a state of ignition, in changed °* 
which platina instantly fused. It did not appear to change 
in its visib'e properties; but a small quantity of black sub¬ 
limate, which proved to he nothing more than finely divided 
carbonaceous matter, collected in an arborescent state upon 
the platina wire, to which the charcoal was attached. The 
gas had increased in volume one sixth; but this was owing 
to the evolution of carburetted inflammable gas from the 
charcoal, the nitrogen was unchanged in quantity, and, as 
far as my examination could go, in quality. The points 
of the charcoal, wlrere the heat had been intense, were 
rather harder than before the experiment. 

I have mentioned, page 102*, that charcoal, even when 
strongly ignited, is incapable of decomposing corrosive 
sublimate. When charcoal, in a state of iguition, is brought charcoal kept 
in contact with oxiqpuriatic acid gas, the combustion in- intensely ig- 
stantly 
tilled v 
after e: 

nearly an hour, ittintense ignition, by the same means that 
had been employ^} in t^te experiment on uitrogeu. At firigt, 
white fumes arose, prob&bfy principally from the formation 
of common mdr^&ic aoid gas, by the action of the hidro- 
gcn of the eharcbal #pon the eximuriatic acid, and the 
combination of f!he gas so produced with aqueous vapour in 
the globebut this effect soon ceased. At the end of the 
process, the oximuriatic acid gas was found unaltered in its 
properties, and copper leaf burnt in it with a vivid light. 

The charcoal did not perceptibly differ from the charcoal 
that had been exposed to nitrogen. My view m making 
this experiment was to ascertain, whether some new combi¬ 
nation of curbouaceous matter with oxigen might not be 
formed in the proves*; and I hoped likewise to be able to 
free charcoul entirely from combined hidrogen, and .from 


ceases. I electrified two pieces of charcoal in a globe lacl with oxi * 
ith oxunuriatictacid.gas, which had beeu introduced muriatic acid 

_ a .*1 _ tli&L nni .. i t* P*as near an 


haustion of the globe. They were preserved, for 


near an 

lwiur. 


* Journal, vol. XXIV, p, 104. 


alkaline 




Difference be¬ 
tween muriatic 
acid and oxi 
muriatic acid. 


Strong and ex¬ 
tensive alfini 
ties of muriatic 
acid. 


Kot obtainable 


ENQUIRIES RESPECTING MURIATIC ACID. 

alkaline and earthy matter, supposing they existed in it 
not fully combined with oxigen. That hidrogen must have 
separated in the experiment, it is not possible to doubt, 
and ou evaporating the deposit on the sides of the globe, 
which was in very minute quantity, and acted like concen¬ 
trated muriatic acid, it left a perceptible saline residuum*. 

. «. ' i - * * .a 

IV. Farther inquiries respecting muriatic acid, 

Xhe experiments on muriatic acid, which 1 have already 
had the honour of laying before the Society, show, that the 
ideas which had been formerly entertained respecting the 
difference between' the muriatic acid and the oximuriatic 
acid are not correct. They prove, that muriatic acid gas 
is a compound of a substance, which as yet has never been 
procured in an uucombined state, and from oue third to one 
fourui of water, and that oximuriatic acid is composed of 
the same substance, (free from water) united to oxigen. 
They likewise piove, that when bodies are oxidated in mu¬ 
riatic acd gas, it is by a decomposition of the'water con¬ 
tained in that substance; and when they are oxidated in 
muriatic acid, it is by combination with'the oxigen in that 
body, ami in both cases there is always a union, of the pc- 
Culiar unknown substauce, thejjgy muriatic acid, with the 
oxidated bodv. 

- t 4 * 

" Of all known substances belonging to the class of acids, 
tKte, dry muriatic acid is that w^hlhh S^fctns to possess the 
stfo. gest a d most extensive powers of‘Combination. It 
unites with all acid matters, that hqw been experimented 
upon, except carbonic acid; and with alJ oxides (including 
water), and all inflammable substances that have been tried, 
except those which appear to be elementary, carbonaceous 
matter and the metals ; and should U» basis ever be sepa¬ 
rated in the pure form, it will probably J»e one of the most 
powerful agents in chemistry. 

" I have lately made several new attempts to procure un* 

• Charcoal, over which sulphur has been passed, as in the ex peri* 
neats, page 463, as ft is been Shown by Mr. A. Beftftplet, contains sul¬ 
phur, and this 1 find after being heated to whiteness; such charcoal is a 
conductor of electricity, and does not differ in its external properties 
front toaamon charcoal. 


combined 
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combined dry muriatic acid: but they have been all unsttc- ^ 

„ . J J combined, 

oessful. 

I heated intensely, in an iron tube, silex in a very minute Silex heated 
state of division, and muriate of soda that had been fused; 
but there was not the smallest quantity of gas evolved, lu 
this case, the silex lmd been ignited to whiteness before it 
was used; but when silex in its common state was employed, 
or when aqueous vapour was passed over a mixture of dry 
silex and dry salt in a porcelain tube, muriatic acid gas was 
developed with great rapidity. 

I have stated, page 79 *, that a sublimate is formed by Oxide of bora- 

the combustion of the olive coloured oxide of boracium in emm burned 

• ■ • .. . ln oxirauriatic 

oxmumatic acid. On the idea that this might be boracic acid. 

acid, and that dry muriatic acid might be separated in the 

process, I examined the circumstances of the experiment; 

but 1 found the sublimate to be a compound of boracic and 

muriatic acid, similar to the compound of muriatic and 

phosphoric acid. 

I heated freshly sublimed muriate of ammonia with pot- Muriate of 

assjuin : when the Quantities were equal, as much hidrogen a| »>n«nwheat* 
, . , ' • -ill • - ed with pot* 

gas was developed as is generated by the action ot water ass ium. 

on potassium; much^amq^nia was evolved, and muriate of 
potash formed; when the ffttassium was to the muriate as 
4 to J, less hidrogen. appeared, aud a triple, com pound of 
muriatic acid, amjnoniji, and potassium, or its protoxide 
was formed, which a dark gray colour, and gave 

ammonia and“hmriate' of potash by the action of water. 

There was not the slightest indications of the decomposition 
of the acid in the experiment. The process, in which this 
decomposition may be most reasonably conceived to take 
place, is in the combustion of potassium in the phosphuret- 
ted muriatic acid, deprived by simple distillation with pot¬ 
assium of as much phosphorus as possible. I am preparing 
an apparatus for performing this experiment, in a manner 
which, 1 hope, will lead to distinct conclusion?. 

^Journal, vol. XXIV, p. 15, 16. . ^ 
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Notes to Dr. Henry’s Paper on Ammonia . By the Author . 

Communicated in a Letter to the Editor*. 

Slowness with (A.) The fact respecting the slowness, with which am- 
niaca^ *™ m ° ntoniacal gas gives op its water to deliquescent salts, stated 
yields Us water at page 360, voi. XXIV, of the Journal, may be explained, 
to detiques- [ believe, without ascribing it to any remarkably strong af- 
a proof' of n0t Unity of the gas for water. VVhen sticks of recently 
stiong affinity, fused potash are exposed to ammonia over mercury, they 
soon become covered with a white incrustation, which appears 
to prevent the potash beneath from acting on the gas, or ra¬ 
ther on the water contained in it. It is the interposition of 
this substance, which most probably occasions the slow re- 
Beit dried by moval of the water. The. desication, I aftewards found, 
iatroduced°fre- raa y be el ^ ecte< ^ jroore rapidly by introducing at intervals, 
quently. fresh quantities of potash, before it has completely cooled 
from a state of fusion. 

Gay Luwsac In the second volume of the Mhnoire* dTArcueil, publish- 

r | * 

games Contain at P ar,s dur ‘°g the present year ( 1809 ), at^ received by 
• water. Mr. Dalton from the authors since the' pnntiug the forego¬ 

ing paper, Cay Lussac has made', incidentally some obser¬ 
vations on the water containers gashes. Fluoric acid and 
pefhaps ammoniacal gasses, h^t^iuglca^||re free from u-ater 
of,hoy kind; muriatic acid from'41V but cod^ued water, 
the proportion of which, according to his Experiments, does 
not much differ from the determination of Mr. Davy; and 
the remaining gasses contain nothing but hygrometrical wa¬ 
ter. The observation is probably correct with respect to all 
but ainn>ou:u< al gas. From muriatic acid gas, coutined in 
a thin glass globe, I have not been able to obtain any pre¬ 
cipitation of water by applying a mixture of snow and mu¬ 
riate of lime, which produced a temperature ot—-$ 0 ° bah- 
renneit, and not of + £ 6 °, as mis-printed in the text, [p, 
360, 1 . 25 .] * . 

Ammoniacal (B.) * ‘the volume of the Arcueil Meffteirs, which has 


•These arrived too late for insertion last month. 
Vol. XXIV, p. ii58. 


For the paper see 
just 
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just been quoted* Mr. Berthollet Junr. has published a 
Memoir on the Analysis of Ammonia. • After failing in his 
attempts to oxidate iron wire, heated to redness, by a cur¬ 
rent of ammouiacal gas, he examined the fail of the gene¬ 
ration of water, in a way somewhat different from that 
which I adopted. About twenty litres (upwards of 1200 
cubic inches) of ammonia were decomposed by ignition, and 
the remaining gas passed through a tube cooled down to 0°;’ 
but no more water was deposited, than by an equal volume 
of ammouiacal gas which had not been ignited. 

On decomposing ammonia bv electricity the resembling 
gasses bore to it the proportion of 2 04643 to 1 , or were a 
little more than double. It does not appear, however, that 
Mr. Berthollet employed the precautions suggested by Mr. 
Davy, and essential to accurate results. One hundred 
measures of the permanent gas contained 75 ^ hidrogen, and 
24 J- nitrogen; and the same proportions were found in the 
products of ammonia decomposed by ignition. The pro¬ 
portion of hidrogen a lithe exceeds them, in these experi¬ 
ments, what is considered by Mr. Davy and myself as a cor¬ 
rect determination, viz. 74 to 26. 

Mr. Berthollet, also, attempted the analysis of ammonia, 
by deflagrating it with dxigen; but as he employed a.i ex¬ 
cess of the latter gas, hi did not obtain accurate results; 
and abandoned the process without attempting to g ve it the 
precision, of which'it ts susceptible, when a deficiency of 
oxigen is usetMor the coi&bustion nitric and was formed in 
his experiments, ana the detonating tubes were frequently 
broken, both of which inconveniences are completely 
avoided by using the proportions recommended in the text. 

According to the experiments of Biot aiyJ Arajo, the fol¬ 
lowing numbers represent the -p critic gravity of ammonia, 
and of the gasses resulting from its decomposition, atmos¬ 
pheric air being taken as uuit). 

Ammoniacal gas.0*59669 

Oxigenpgas ..0*07..21 

Nitrogen gas.0*96913 

Calculating on these data, and 011 the quantity of gasses, 
obtained by the* decomposition of ammonia ami their pro¬ 
portion 
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portion to each other, as determined by his own experiments, 
Mr. Berthollet finds, that 100 parts by weight of ammonia 
consist of 


Proposition 
of ammoniacal 
gas. 


Precaution in 
the use of 
Volta’s eudio¬ 
meter. 


WIjct oxigen 
and hidrogen 
arc fixed over 
mercury, it' the 
oxigen be in 
excess, nitric 
and & oxide 
of mercury 
are formed. 


Detonations 
over water 
ytiifencd. 


81*13 nitrogen, 

18*87 hidrogen. 

100 . 

The memoir of Mr. Berthollet concludes with some use¬ 
ful practical directions for obtaining accurate results by 
Volta’s Eudiometer. The circumstance, which he finds to 
be of most importance, is such an adjustment of the gasses 
to each other, as will afibrd a pretty large residuum after 
combustion. If the residuary gas be only one sixth of the 
original mixture, air is extricated from the water, over which 
the detonation is made, in such a quantity as to prove a 
source of fallacy. When the residuum is one fourth, the 
effect may be overlooked; and, when it amounts to half the 
volume of the original gasses, the uniformity of the results 
show, that they are no longer influenced by the extrication 
of air from the water. 

Comparing experiments on the detepa&ion of hidrogen 
and oxigen gasses over mercury* with similar ones over wa¬ 
ter, Berthollet found, that they agree accurately when the 
hidrogen is iu excess. Bat when the oxigen prevails, the 
diminution is greater th‘un it ought to be. An experiment, 
made expressly to elucidate this point, showed, that, under 
these circumstances, the oxigen combines not only with the 
nitrogen which is unavoidably mingled with it, but also with 
the mercury. Two litres (upwards of 120 cubic inches) of 
a mixture of hidrogen and oxigen gasses, with an excess of 
the latter, were fired by forty successive explosions. Water 
was formed; and, beside this, an oxide of mercury in its 
lowest stage of oxidation. The liquid was strongly acid; 
potash threw down a black oxide; and paper afterward im¬ 
pregnated with the solution burned as if dipped into a so¬ 
lution of nitre. *. 

On the whole, Mr. Berthollet is disposed to expeet 
greater precision from detonations made over water, than 
from those over mercury, especially when care is taken to 

have 
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* ** 


have a residuum equal to half the joint bulk of the gasse* 
before fining. 

(C.) By an erroqr either of the manuscript or of the piin- Errour cor- 
ter, carbonic acid gas is stated at the close of the paper £p. rectcH *- 
373* ). 14 ]* to have afforded, when electrized, a residuum 
equal to about Voth of its bulk; whereas the quantity of 
permanent gas was one huff after removing the undecompo¬ 
sed acid. 

W. H. 

Manchester, Dec, l6> I 8 Q 9 . 


XII. 

Observations on Acetic Acid: by Mr. J. B. Molle rat *. 

The examination of some specimens of acetic acid has Strength of 
shown me, that the strength of this fluid is by no means in ^proportion 
the ratio of its density. to u> spec. 

I examined an acid, which marked 9° on the areometer : acids of 

its specific gravity, at the temperature of 12’5° R. F.] very different 

is 1-063. This watt eomjpossd of 0*87125 acid and 0*12875 
water; and 100 parts saturated 250 of crystallized s 11 bear- gravity, 
bonate of soda. 

# 

Another specimen of the same specific gravity, and 
marking the same degree on the areometer, at the same 
temperature, was composed of 0*41275 acid and 0*58725 
water; and 100 parts saturated but 118 of crystallized sub* 
carbonate of soda. 

Number 1 crystallized completely between 10’and 11°R. 

[54*5° and 56*7 F.], and with difficulty became fluid at 18* 

[72*5°]. 

Number 2 did not crystallize at several degrees below 0. 

The acid No. I is the strongest I could obtain, and I be¬ 
lieve the purest that can exist. It is without empyreuma. 

See. In this state the acid distils with very little fire, aud 
extreme rapidity, without boiling. 

No. 2 was composed artificially by adding to No. 1 the 
proportion of distilled water indicated by calculation, which 

* Annales dc Cluinie, vol. LXV11I, p. 8S. 

determined 
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A weaker acid 
much heavier. 


General infe* 
fences. 


determined exactly the quantity requisite to produce g° of 
density, and 118 strength ot acid, denoted by the quantity 
of subcarbonnte of soda it would saturate. 

Having observed, that acetic acid saturating 250 of car¬ 
bonate of soda, and crystallizing between 10° and 11° R. 
[ 54 * 5 * and 56 * 7 °], marked but 9° on the areometer; while 
another specimen of the acid, that marked 11*1° was not 
crystullizable even at 4 ° R. [ 41 ° F.], and saturated but 
186*25 of subcarbonate of soda; I concluded, 

1 , That the areometer cannot measure the strength of 
acetic acid, without some preliminary steps: 

-j That there must be a point discoverable by the areo¬ 
meter, at which the effective acid is in such proportion to 
the water, as to be capable ®f exerting in a sensible manner 
one of its physical properties, that was before imperceptible: 

•J, That this property must be a dilatability greater than 
that of water : 


Ixperuneuti. 

Ai’.f'ition of 
w.ttfM increas¬ 
ed the spec, 
grav. ti< a cer¬ 
tain point, 


and then dimi¬ 
nished it. 


4 , That this dilatability, apparent when the acid was in 
a certain proportion to the water with which I was yet un¬ 
acquainted, must increase regularly in proportion as the 
quantity of water in the mixture diminished : 

5 , That the areometer would th<*n regularly indicate the 
effective quantity of acetic acid.in a mixture, by adopting 
an inverse ratio. 

The following experiments confirmed ray reasoning. 

I took 110 gr. of the acid No*. \ t containing 0*87125 acid 
and 0*12875 water, and marking 9 ° by the areometer, and 
gradually added 35*941 gr. of distilled water to the 14*16 
already in the 110 gr. of acid No. 1, in order that the mix¬ 
ture should contain the quanticy of 50*101 gr. necessary to 
produce an acid of the composition of 6S(>5 acid to 34*35 
water, being that of an acid marking 11*1° on the areo¬ 
meter. 

When I had added 32*5 gr. of water to the 110 gr. of 
No. 1, the mixture, indicated 11 * 3 ° on the areometer, which 
was the highest point of density of thi^ acetic acid at the 
temperature of 12 * 5 ° R. [(>0*1 F.] Its cobiposition then was 
0 *67 25 (>J 4 acid, 0*3274386 water. 

O11 continuing to add water I brought the mixture down 
to if of the areometer, which was the density of the original 

acid 
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Acid of tlie experiment, before 1 had added 112*2 gr. of 
water to tlie 14*lG gr. it contained at first. 

The following table represents the experiment made on 
110 gr, of acetic acid. No. 1, indicating 9° on the areome¬ 
ter at the temperature of 12*5* R. [60*1* F.], its specific 
gravity being 1*063, and 100 parts saturating 250 of well 


crystallized subcarbonate of soda. 


No. 

Watei added. 

Areometer. 

Specific gray Tabuhtad 

1 

10 gr. 

10*6° 

1*0742 results. 

2 

12*25 

11 

1*0770 

3 

10 

11*3 

1*0791 

4 

10*5 

10*9 

1*076.1 

5 

12 

10*6 

1*0742 

6 

11*5 

10*4 

1*0728 

7 

31* 

9‘4 

1*0658 

8 

11 

9*1 

1*0637 

9 

37* 

9 

1*0030 


112*2 

Each addition of water to the mixture produce au in- Temperature 
crease of temperature, which l allowed to go off, noting b/aiii 

1 o » a mg water. 

the terms of the experiment only at the temperature of 
12*5° [Go 1“]. 

A distinct experiment on 100 gr. of the acid No. 1, to 
which 1 added 102 gr. of distilled water, (bowed a rise of 
temperature equal to 3° R. [6.75° F.]. I added at first 
-9*54 gr. of water, whicK rose the temperature from 12*5* 
to 13*5°. I then added 73*46 gr. of water, which raised it 
from 13*5° to 15*5°. 

From what has been said we may conclude. Genera! con* 

1st, That the rise of the areometer indicates the strength elusions, 
of the acetic acid, till the mixture i* composed of 67*2561-4 
acid and 32*74386 water. T his term, at file temperature 
of 12*5° R. [G0*1° F.], is expressed by 113 on the areome¬ 
ter, and its specific gravity is 1*0791* 

2-11y. That the strength of the acetic acid from 11*3° is 
indicated by the regular descent of the areometer on the 
mixture f. 

* f have copied tb-i table exactly from the original, but the total would 
make lllr25, consequ : tly there must be an errour of 05 iu excess 
somewhere, and probab' .* a u» ut the two numbers 01 and 07. C. 

I have re.iCHted some of the experiments given in this paper, and 
my results differed but little from those here described, lterlhollet. 
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XIII. 

Extract of a Letter from ilfr.W. Mac lure, Member of the 
Philosophical Society of Philadelphia, to 3 : C. DelaMe- 
THerib, on the Volcanoes of Allot in Catalonia*, 

Shall communicate to you some mineralogical observa¬ 
tions made by Mr. Fondi and me. 

After having crossed the Pyranees on our way to Barce¬ 
lona, we found lava and srorise in the bed of the Fluvia. 
We ascended toward the source of the river; we crossed ten 
miles of a volcanic country round Allot, and there observed 
several streams of lava, volcanic ashes, or puzzolana, era- 
tors not yet.obliterated, &c. We had observed that this 
volcanic country extended fifteen or twenty miles to the 
south, beyond Amira, where in 1428 there was an erup¬ 
tion, that destroyed Allot, leaving but a single house stand¬ 
ing. We found a great deal of lava in the bed of the river 
Ter; and near Massanit crossed an ancient stream of lata 
between two aud three miles broad, in a state of decompo¬ 
sition, and covered with alluvial soil. From Massanit to 
Allot is near forty miles, so that the theatre of the volcanic 
action in this country is much more extensive than that of 

v 

Vesuvius. 

Proceeding along the seashore from this place to Barce¬ 
lona we crossed a granite country 1 ng*r fifty miles long. In 
two places it is intersected by a limestone soil. 

On the road to Cardona, by Montferrat, we found alter¬ 
nate stratifications of sandstone and puddingstoue with clay, 
marie, and limestone, interposed occasionally for near fifty 
miles, similar to the stratification of lligi, in the canton of 
Schwitz, which is higher than Montferrat: so that this ce¬ 
lebrated mountain, which is said to be involuted, is but a 
^portion of a bed of puddingstone and sandstone, which ex¬ 
tends through a square of about fifty miles, and forms all 
the neighbouring mountains. These puddiugstones are 
composed of four fifths limestone aud pebbles: the cement 
is also calcareous, with some sandstones** little quurtz, aud 
lapis Lydius. The latter has been improperly considered as 
a lava. 

* Journal de Physique, vo I. LXVI, p. 220. 
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iRIS IN THE DEW. is9 

xiv; 

* 

An Iris seen in the Dew, and a Lunar Iris. By a Corre¬ 
spondent. 

SIR, To Mr * NICHOLSON. 

^NE sunny morning lately, as l was riding across a Apparently 
meadcfar, the sun being on my left, I perceived, to my right rectilinear iris 
hand, upon the grass, a beautiful straight line of prismatic m t,le dew ' 
colours, formed by the refraction and reflection of the solar 
rays by the dew drops. The line extended from me all 
across the meadow, and formed with the shadow of a verti¬ 
cal object an angle of about 45°. 

What shall we call this phenomenon ? not a rainbow; for 
it is neither a bow, nor produced by rain: the French name, 
aro-en-ciel , is equally inapplicable; and so is the Italian, 

Varco baleno , Varco celeste . 

A few weeks since, about nine o'clock in the evening, Lunar Iris, 
the weather being very frosty, 1 saw a beautiful circle, or 
iris, round the moon, exhibiting all the prismatic colours 
distinctly, whenever a thin fleecy cloud intervened. Per¬ 
haps these phenomena may be sufficiently rare, to merit 
being recorded in your celebrated Journal. 

1 am. Sir, 

Dec . 14, 180$. Your obliged reader, A. M. 

AWltdTATTON. 

The rainbow on the ground was observed at the beginning 
of the last century, by Mr. Laugwith, Phil. Trans. No. 

2(»P; and B. Martin, In his Grammar, p. 21:3, correctly 
observes, that its figure will be an hyperbola, parabola, or 
ellipsis, according to the Sun’s height. A. M. must have 
seen one of the legs of a curve of one o£ these descrip¬ 
tions. N. 


Ht. Thomas's and Guy's Hospitals. 

The Spring Course of Lectures at these adjoining Hospi¬ 
tals will commence the beginning of February.—For the 
particulars see our Journal, vol. XIV, p. 7. 

To Correspondents. 

As I cannot give a satisfactory answer to A. B. t without a 
figure or two, 1 am under the necessity of deferring it till 
next month.—The papers of Mr. Barlow, Mr. Brewerton. 
Mr. Sheldrake, Mr. Ellis, and G. O., shall be given in our 
next. 
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ARTICLE I. 

On Aerial Navigation. By Sir George Cayley, Bart, 

(Continued from page 87 •) 

Brampton, Dec. Gth, 180Q. 

Not having sufficient data to ascertain the exact degree Propelling 
of propelling powei exerted hv birds in the act of flying, it P°" er H ‘ ,t 
is uncertain what degree or energy may be required in this ru uud. 
respect in vessels for aerial navigation: yet, when we consi¬ 
der the many hundred miie?. of continued flight exerted by 
bird» of passage, the idea of its being only a small eifort is 
greatly corroborated. To apply the powt r of the lirst mover 
to the greatest advantage in producing this effect, is a very 
material point. The mode universally adopfed by nature is 
the oblique waft of the wing. We have only to choose Choice be. 
between the direct beat overtaking the velocity of the cur- ‘ween the di¬ 
rent, like the oar of a boat; or one, applied like the wing, f^uestroka. 
in some assigned degree of obliquity to it. Suppose 35 feet v>i«>citv re 
per second to be the velocity of an aerial vehicle, the oar quisite forth® 
must be moved with this speed previous to its being able to. Uirecl w,ok<! v 
receive any resistance; then, if it be ouly required to obtain 
a presure of -jVth of a pound upon each square foot, it must 
exceed the velocity of the curreut 7*5 feet per second. 
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Hence its whole velocity must be 42*5 feet per second. 
Velocity ofthe Should the same surface be wafted downward, like a wing, 
H with the hinder edge inclined upward in an angle of about 

50 o, 40' to the current, it will overtake it at a velocity of 3*5 
feet per second; and as a slight unknown angle of resistance 
generates a pound pressure per square foot at this velocity, 
probably a waft of little more than 4 feet per second would 
produce this effect; one tenth part of which would be the 
It* advantage propelling power. The advantage in favour of this mode of 
10tu l. application, compared with the, former, is rather more than 
ten to one. 


Difficultits in 
mechanism to 
be overcome. 


but enough 
has been done 
to prom is “ ul¬ 
timate Success. 


First difficulty! 
want of initial 
velocity. 


In combining the general principles of aerial navigation 
for the practice of the art many mechanical difficulties pre¬ 
sent themselves, which require a considerable course of 
skilfully applied experiments, before they can be overcome. 
But to a certain extent the air has already been made navi¬ 
gable; and no one, who has seen the steadiness with which 
weights to the amount of ten stone (including four stone, 
the weight of the machine) hover in the air, can doubt of 
the ultimate accomplishment of this object. 

The first impediment I shall take notice of is the great 
proportion of power, that must be exerted previous to the 
machine's acquiring that velocity, which gives support upon 
the principle of the inclined plaue; together with the total 
want of ail support during the return of any surface used 
like a wing. Many birds, and particularly water fowl, run 
and flap their wings for several yards before they can gain 
support from the air. The swift (Inr undo opus Lin.) is not 
able to elevate itself from level ground. The inconvenience 
under consideration arises fr very different causes in these 


Second: great 
extent of lever. 


two instances.—The supporting surface of most swimming 
birds does not exceed the ratio of i^ths of a square foot to 
every pound of their weight: the swift, though it scaicely 
weighs an ounce, measures eighteen inches in extent of 
wing. The want of surface in the one case, and the incon¬ 
venient length of wing in the other, oblige these birds to aid 
the commencement of their flight by other expedients; yet 
they can both fly with great power, when they have acquired 
their full velocity. 

A second difficulty in aerial navigation arises from the 

great 
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great extent of lever, which is constantly operating against 
the first mover, in consequence of the distance of the cen¬ 
tre of support in large surfuces, if applied in the manner of 
wings. 

A third and general obstacle is the mechanical skill re- Third: to 
quired to unite great extension of surface with strength and c, ” n ' , ' ne , 

lightness of structure; at the same time having a firm and lightness with 
steady movement in its working parts, without exposing un- extent of sur- 
necessary obstacles to the resistance of the air. The first of The'first ob- 
these obstacles, that have been enumerated, operates much <i,aclc 
more powerfully against aerial navigation upon a large scale, °” al a e> s 
than against birds; because the small extent of their wings 
obliges them to employ a very rapid succession of strokes, 
in order to acquire that velocity which will give support; 
and during the small interval of the return of the wing, their 
weight is still rising, as iu a leap, by the impulse of one 
stroke, till it is again aided by another. The large surfaces 
that aerial navigation will probably require, though neces¬ 
sarily moved with the same velocity, will have a proportion- 
ably longer duration both of the beat and return of the 
wing; and hence a greater descent will take place during 
the latter action, than can be overcome by the former. 

There appears to be several ways of obviating this diffi- Modes of ob- 
culty. There may be two surfaces, each capable of sns- ^ 011 a 
taming the weight, and placed one above the other, having 
such a construction us to work up and down in opposition 
when they are moved, so that one is always ready to descend, 
the moment the other ceases. These surfaces may be so 
made, by a valvelike structure, as to give no opposition in 
rising up, and only to .^sir* in descent. 

The action tnay be considered either oblique, as in rota¬ 
tive flyers; alternately so, without any up and down waft, 
as iu the engine I have ascribed to Mr. Degen; by means of 
a number of small wings in lieu of huge ones, upon the 
principle of the flight of birds, with small intervals of time 
between each waft; and lastly by making use of light 
wheels to preserve the propelling power both of the beat and 
the return of the wings, till it accumulates sufficiently to 
tlevate the machine, Upon the principle of those birds which 

M* 


run 
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run themselves up. This nrtion might be aided by making 
choice of a descending ground like the swift. 
canuse With regard to another part of the first obstacle I have 
(bra short time, mentioned, viz. the absolute quantity of power demanded 
being so much greater at first than when the full velocity 
has been acquired; it may be observed, that, in the case of 
human muscular strength being made use of, a man can 
exert, for 9 few seconds, a surprising degree of force. lie 
can run up stairs, for instance, with a velocity of from 6 to 
8 feet perpendicular height per second, without any danger* 
ous eriort; here the muscles of his legs ouly are in action} 
but, for the sake of making a moderate statement, suppose 
that with the activity of his arms and bodv, in addition to 
that oi his legs, he is equal to raising his weight 8 feet per 
second; if in this case lie weighs 11 stone, or 154 pounds, 
he will be exerting, for the time, an energy equal to more 
than the ordinary force of two of Messrs. Boulton and 
Watt’s steam horses; and certainly more than twelve men 
.can bestow upon their constant labour. 

Other expe- If expansive fir.'-t movers be made use of, they may be so 
diems. constructed, as to be capable of doing more than their con¬ 

stant work; or their power may be made to accumulate for 
a few moments by the formation of a vacuum, or the con¬ 
densation of air, so that these expedients may restore ut one 
time, in addition to the working of the engiue, that which 
they had previously absorbed from it. 

Method of With regard to the second obstacle in the wav of aerial 
obviatiue the . „ , , . , , 

navigation, viz. the length of leverage to winch large wing* 

(ike surfaces are exposed, it may be observed, that, being a 
constant and invariable quality, arising from the degree of 
support such surfaces give, estimated at their centres of re¬ 
sistance, it may be balanced by any elastic agent, that is so 
placed as to oppose it. Let A and B, 1 * 1 . IV, tig. 1, be two wings 
of an aerial vehicle in the act of skimming; then hull the 
weight of the vessel is supported from the centre of resist¬ 
ance of each wing; as represented by the arrows under 
them. If the shorter ends of these levers be connected by 
cords to the string of a bow C, of sufiinent power to ba¬ 
lance the weight of the machine at the points A and B, then 

the 


4 :cond dirfi- 
cully, 


by i counter- 

balari'ing 

spring, 
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tlie moving power will be left at full liberty to produce the 
waft necessary to bend up the hinder edge of the wing, and 
gain the propelling power, A bow is not in fact an equable 
spring, but may be made so by using a spiral fusee. I have 
made use of it in this place merely as the most simple mode 
of stating the principle 1 wished to exhibit. Should a or cylind er 
counterbalancing spring of this kind be adopted in the 
practice of aerial navigation, a small well polished cylinder, 
furnished with what may be termed a bag piston (upon the 
principle made use of by nature in preventing the return of 
the blood to the heart, when it has been driven into the 
aorta, by the intervention of the semilunar valves) would, by 
a vacuum being excited each stroke of the wing, produce 
the desired effect, with scarcely any loss by friction*. These Farther uses of 
elastic agents may likewise be useful in gradually stopping these - 
the momentum of large surfaces when used in any alter¬ 
nate motion, and in thus restoring it during their return. 

Another principle, that may be applied to obviate this Another me- 

leveraue of a wing, is that of using such a construction as ,nak 'UB 
n ° ” . the air c<>un. 

will make the supporting power of the air counterbalance terbalanca 
itself. It has been before observed, that only about one 
third of the wing in birds is applied in producing the pro- 
pelling power; the remainder, not having velocity sufficient 
for this purpose, is employed in giving support, both in the 
beat and return of the wing. 

Let A and B, fig. 2, be two wings continued beyond the 
pole or hinge upon which they turn at C. If the extreme 
parts at A and B be long and narrow, they may be balanced, 
when in the act of skimming, by a broad extension of less 
length on their opposite sides; this broad extension, like the 

* I have made use of several of these pistons, and have no scruple Excellence of 
in asserting, that for all blowing engines, where friction is an evil, and the bag piston, 
being very nearly airtight is sufficient, there is no other piston at all 
comparable with them. The most irregular cylinder, with a piston of 
this himl, will act with surprising effect. To give an instance; a cy¬ 
linder of sheet tin, 8 inches long and in diameter, required 4 pounds 
to force the piston down iu IS minutes; and in other trials be¬ 
came perfectly light in some positions, and would proceed no farther. 

The friction, when the cylinder was open at both ends, did not exceed 
} an onnee. 


lowcf 
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Third method: 
by preserving 
the parallelism 
of the wings. 


Fourth me¬ 
thod : placing 
the hinge 
much below 
the plane of 
the wing. 

The heron. 


The third and 
fourth me¬ 
thods com¬ 
bined. 


lower part of the wing, will always give nearly the tarot, 
support, and the propelling part of the surface will be at 
liberty to act unincumbered by the leverage of its support¬ 
ing power. This plan may be modified many different 
ways; but my intention, as in the former case, is still the 
principle in its simplest form. 

A third principle upon which the leverage of a surface may 
be prevented is by giving it a motion parallel to itself, either 
directly up aud down, or obliquely so. The surface A I, fig.3, 
may be moved perpendicularly, by the sh&ft which supports 
it, down to the position Iv C: or, if it be supported upon 
two shafts W'th hinges at D and E, it may be moved ob¬ 
liquely parallel to itself into the position B L. 

A fourth principle upon which the leverage may be greatly 
avoided, where only one hinge is. used, is by placing it con¬ 
siderably below the plane of the wing, as at the point D, 
fig. 3 , in respect to the surface A. It may be observed in 
the heron, which is a weak bird with an extended surface, 
that its wings curve downward considerably from the hinge 
to the tip; hence the extreme portion, which receives the 
chief part of the stroke, is applied obliquely to the cur* 
rent it creates; and thus evades in a similar degree the le¬ 
verage of that portion of the supporting power, which is con¬ 
nected with the propelling power. These birds seldom carry 
their waft much below the level of the hinge of the wing, 
where this principle, so far ok respects the supporting power, 
would vanish. 

By making use of two shafts of unequal length, the 
two last mentioned principles may be blended to any required 
extent. Suppose one binge to be at F, and the other at G, 
fig. 3 , then the surface, at the extent of its beat, would be 
in the position of the line H M. If the surface A I, fig. 3, be 
supported only upon one shaft, N E, be capable-of being 
forced in some degree from its rectangular position in 
respect to the shaft, and be concave instead of flat as here 
represented; then the waft may be used alternately back¬ 
ward and forward, according to the principles of the ma¬ 
chine I have ascribed to Mr. Degen. This construction 
combines the principles of counterpoising the supporting 
power of oue |wrt of the surface, by that of an opposite 

part. 
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part, when the machine is in the act of skimming; and 
likewise the advantages of the low hinge, with the principle 
of leaving little or no interval without support. 

Alt that has hitherto appeared respecting Mr. Degen’s ap- Mr 0-gen's 
paratus is, that it consisted of two surfaces, which were apparatus, 
worked by a person sitting between them. This statement 
communicates no real information upon the subject; for 
scarcely any one would attempt to fly without two wiugs; 
without these being equally poised by placing the weight 
between them; and also, without these surfaces being capa¬ 
ble of receiving motion from his muscular action. 1 may be 
altogether mistaken in my conjecture; my only reason for as¬ 
cribing this structure of mine to Mr. Degen’s machine is, 
that, if it were properly executed upon this principle, it wou}d 
be attended with success. The drawing, or rather diagram, 
which is given of this machine in the first part of my essay, 
is only for the purpose of exhibiting the principle in a form 
capable of being understood. The necessary bracings, &c., 
required in the actual execution of such a plan, would have 
obscured the simple nature of its action; and were therefore 
omitted. The plan of its movement is also simply to exhi¬ 
bit, in a tangible form, the possibility of effecting the intend¬ 
ed alternate motion of the parachutes. The seat is fronted 
lengthwise for the purpose of accommodating the mode of 
communicating the movement. 

A fifth mode of avoiding leverage is by using the continu¬ 
ed action of oblique horizontal flyers, or an alternate action 1 
of the same kind, with surfaces so constructed as to accommo¬ 
date their position to such alternate motion; the hinge or 
joint being in these cases vertical. In the construction of 
large vessels for aerial navigation, a considerable portion of 
fixed sail will probably be used; and no more surface will be 
allotted, towards gaining the propelling power, than what is 
barely necessary, with the extreme temporary exertion of the 
first mover, to elevate the machine and commence the flight. 

In this case the leverage of the fixed surface is done away. 

The general difficulties of structure in aerial vehicles, Q enpri i 
(arising from the extension, lightness, and strength required culties. 
in them; together with great firmness in the working parts, 
and at the same time such an arrangement as exposes no un¬ 
necessary 
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necessary obstacles to the current,} I cannot better explain 
than by describing a wing, which has been constructed with 
a view to overcome them. 

Practical at- Fig, 4 represents the shape of the cloth, with a perspec- 
tempt to over- v j ew the poles upon which it is stretched with perfect 
tightness. Upon the point where the rods A and 1 > inter¬ 
sect is erected an oval shaft; embracing the two cross poles 
by a slender iron fork ; for the purpose of preserving their 
strength uninjured by boiing. To this shaft are braced the 
ends of the pole B, so as to give this pole any required de¬ 
gree of curvature. The pole A is strung like a common 
bow to the same curve as the pole B; and is only connected 
with the upright shaft by what may be called u check brace; 
which will allow the hinder end of this pole to iieel back to a 
certain extent, but not the fore eud. The short brace pro¬ 
ducing this e fleet is shown in fig. 4. Fig. 5 exhibits the fel¬ 
low wing to that represented in tig. 4 , erected upon a beam, 
to which it is so braced, as to convert the whole length of it 
into a hinge. The four braces coming from the ends of this 
beam are shown: two of them terminate near the top of the 
centre of the other shaft; the others are inserted into the 
point C, fig. 4 , of the bending rod. A slight bow, not more 
than three-eighths of an inch thick, properly curved by its 
string, and inserted between the hiuder end of the pole A, 
and the curved pole C, completes the wing. 

Weigh*, This fahrick contained* 54 square feet, and weighed only 

power*of*ih**^ e ^ even pounds. Although hotli these wings together did 
wing. not compose more than half the surface necessary for the 

support of a man in the air, yet during their waft they lifted 
the weight of nine stone. The ninder edge, as is evident 
from the construction, being capable of giving way to the re¬ 
sistance of the air, any degree of obliquity, for the purpose 
of a propelling power, may lie used. 

Principles of I am the more particular in describing this wing, because 
the^construe- exemplifies almost all the principles that can be resorted 
to in the construction of sin faces for aerial navigation. 
Diagonal bra-. Diagonal bracing , is the great principle for producing 
cin <- strength without accumulating weight; and, if performed 

by thin wires, looped at their ends, so as to receive several 
laps of cordage, produces but u trifling resistance in the 


power of ih« 
wiiif. 


Principles of 
the construc¬ 
tion. 
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aif, and keeps tight in all weathers. When bracings are well 
applied* they make the poles, to which they are attached, 
bear endwise. The hollow form of the quill in birds is a 
very admirable structure for lightness combined with 
strength, where external bracings cannot be had; a tub* 
being the best application of matter to resist us a lever; but 
the principle of bracing is so effectual, that, if properly ap¬ 
plied, it will abundantly make up for the clumsiness of hu¬ 
man invention in other respects; and should we combine 
both these principles, and give diagonal bracing to the tu¬ 
bular bamboo cane, surfaces might be constructed with a 
greater degree of strength and lightness, than any made use 
of in the wings of birds. 

The surface of a heron’s wing is in the ratio of 7 square Proportions of 
feet to a pound. Hence, according to this proportion, a wing facif in the * T " 
of 5 i square feet would weigh about 7 { pounds: on the con- wings oi bhds, 
trary the wings of water fowl are so much heavier, that a sur¬ 
face of 54 square feet, accordingto their structure,will wei^h 
184 lb. I have in these instances quoted nearly the ex- 
tremecases amongst British birds; the wing 1 have described 
may therefore be considered as nearly of the same weight in 
proportion to its bulk as tha.t of most birds. 

Another principle exhibited in this wing is that of the Resistant-* 
poles being couched within the cloth, so as to avoid resis- ^ 

tanee. This is accomplished by the convexity of the frame, nb-> remote 
and the excessive lightness of the cloth. The poles are not ^ rom l ^ e 
allowed to form the edge of the wing, excepting at the ex¬ 
treme point of the bow, whtre it is very thin, and also ob¬ 
lique to the current. The thick part of this pole is pur¬ 
posely conveyed considerably within the edge, in birds,, a 
membrane covered with feathers is stretched before the 
thick part of the bone of the wing, in a similar manner, and 
for the same purpose. The edge of the surface is thus re¬ 
duced to the thickness of a small cord, that is sown to th« 


cloth, and gives out loops whenever any fastening is requir¬ 
ed. The upright shaft is the only part that opposes much 
direct resistance to the current, aud this is obviated in a 
great degree by a flat oval shape, having its longest axis 


parallel to the current. 

The joint or hinge of this 


wi nre aolc tuifK 


Strength nf lh« 


ia 
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in consequence of its being supported by bracings to the 
line of its axis, and at a considerable distance from each 
other} in fact the bracings form the hinge. 

Mains rf The means of communicating motion to any surfaces 

iuotion niC * tin * inu ®t,vary so touch, according to the general structure of the 
whole machine, that I shall only observe at present, that 
where human muscular action is employed, the movement 
should be similar to the mode of pulling oars; from which 
any other required motion may he derived; the foot board 
in front enables a man to exert his full force in this posi¬ 
tion. The wings I have described weie wafted iu this man¬ 
ner ; and when they lifted with a power of 9 stone, not half 
of the blow, which a man’s strength could have given, was 
exerted, in consequence of the velocity required being 
greater than convenient under the circumstances. Had 
these wings been intended for elevating the person who 
worked them, they should have contained from 100 to 150 
square feet each ; but they were constructed for the purpose 
of an experiment relative to the propelliug power only. 
Importance of Avoiding direct resistance is the next general principle, 
avoiding resist that it is necessary to discuss. Let it be remembered as a 
maxim in the art of aerial navigation, that every pound of 


aace. 


direct resistance, that is done away, will support 30 pounds 
of additional weight without auy additional power. The 
Man equal to figure of a man seems but ill calculated to pass with ease 
the crow m through the air, yet l hope to prove him to the full as well 
made in this respect as the crow, which has hitherto been our 
standard of comparison, paradoxical as it may appear. 

The principle, that surfaces of similar bodies increase 
only as the squares of their homologous lines, while their 
weights, or rather solid contents, increase as the £ubes of 
those lines, furnishes the solution. This principle is unani¬ 
mously in favour of large bodies. The largest circle that 
can be described in a crow’s breast is about 12 square inches 
in area. If a man exposes a direct bulk of 6 square feet, 
the ratio of their surfaces will be as 1 to 72 ; but the ratio 
of their weight is as 1 to 110; which is 1^- to 1 in favour of 
the man, provided he were within a case as well constructed 
for evading resistance, as the body of the crow; but even 
supposing him to he exposed in his natural cylii ,* shape. 
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in the foreshortened posture of sitting to work his oars, he 
will probably receive less resistance than the crow. 

It is of great importance to this art, to ascertain the real So ! id of least 
° ‘ _ resistance re- 

solid of least resistance, when the length or breadth is quires to bp de¬ 
limited. Sir Isaac Newton's beautiful theorem upon this terniined. 
subject is of no practical use, as it supposes each particle of thewew! 
the fluid, after having struck the solid, to have free egress; 
making the angles of incidence and reflection equal parti¬ 
cles of light seem to possess this power, and the theory will 
be true iu that case; but in air the action is more like an 
accumulation of particles, rushing up against each other, in 
consequence of those in contact with the body being reta ded. 

The importance of this subject is not less than the <’•>facul¬ 
ties it presents; it affects the present interests o', society in 
its relation to the time occupied in the voyages of ships; it 
will have still more effect when aerial navigation, now in its 
cradle, is brought home to the uses of man. 1 shall state a 
few crude hints upon this point, to which my subject has so 
unavoidably led, and on which I am so much interested, and 
shall be glad if in so doing I may excite the attention of 
those, who are competent to an undertaking greatly beyond 
my grasp. 

Perhaps some approach toward ascertaining the actual Mode of 
solid of least resistance may be derived from treating the Slderin gd» 
subject in a manner something similar to the following. * ,roblen ** 
Admit that such a solid is already attained (the length and 
width being necessarily taken at pleasure). Conceive the 
current intercepted or disturbed, by the largest circle that 
can be drawn within the given spindle, to be divided into 
concentric tubular laminae of equal thickness. At what¬ 
ever distance from this great circle the apex of the spindle 
commences, on all sides of this point the central lamina will 
be reflected in diverging pencils, (or rather an expanding 
ring,) making their angles of incidence and reflection equal. 

After this reflection they rush against the second lamina and 
displace it: this second lamina contains three times more 
fluid than the ffrst; consequently each pencil in the first 
meets three pencils in the second; and their direction, after 
the union, will be one fourth of the angle, with respect to 
the axis, which the first reflection created. In this direction 

these 
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Figure of the 
hinder part 
Inipotuiit. 


these two Taminte proceed till they are themselves reflected, 
when they (considered as one lamina of larger dimensions) 
rush agHinst the third and fourth, which together contain 
three times the fluid in the two former laminic, and thus re¬ 
duce the direction of the combined mass to one fourth of 
the angle between the axis and the line of the second re¬ 
flection. This process is constant, whatever be the angles 
formed between the surface of the actual solid of least re¬ 
sistance at these points of reflection, and the directions of 
the currents thus reflected. 

From this mode of reasoning, which must in some degree 
resemble what takes place, and which I only propose as a 
resemblance, it appears, that the fluid keeps creeping along 
the curved surface of such a solid, meeting it in very acute 
angles. Hence, as the experiments of the French Academy 
show, that the difference of resistance between the direct 
impulse, and that in an angle of six degrees, on the same 
surface, is only in the ratio of 10 to 4, it is probable, that 
in the slight difference of angles tlrat occur in this instance, 
the resistances may be taken as equal upon every part, with¬ 
out any material deviation from truth. If this reasoning be 
correct, it will reduce the question, so far as utility is con¬ 
cerned, within a strictly abstract mathematical inquiry. 

It has been found by experiment, that the shape of the 
hinder part of the spindle is of as much importance as that 
of the front, in diminishing resistance. This arises from 
the partial vacuity created behind the obstructing body. If 
there be no solid to till up this space, h deficiency of hy¬ 
drostatic pressure exists within it, and is transferred to the 
spindle. This is seen distinctly near the rudder of a ship 
in full sail, where the water is much below the level of the 
surrounding sea. The cause here, being more evident, and 
uniform in its nature, may probably be obviated with better 
success; in as much as this portion of the spindle may not 
differ essentially from the simple cone. 1 fear however, that 
the whole of this subject is of so dark a nature, as io be 
more usefully investigated by experiment, than by reason¬ 
ing ; and in the absence of any conclusive evidence from 
either, the only way that presents itself is to copy nature; 
according!) I shall instance the spindles of the trout and 

woodcock. 
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woodcock, which,'I eat the engravings should, iu addition to 
the others, occupy too much valuable space in your Journal, 
must be reserved to a future opportunity. 


II. 


On the Use of the Camera Lucida as a Substitute for the 
Camera Obscura. In a Letter from Mr, T, Sheldrake. 

To Mr. NICHOLSON. 

SIR, 

X AM glad to hud, that my communication has induced 
your correspondent, Mr. Bate, to illustrate the camera lu¬ 
cida; and, that it may receive all the light that cun be 
thrown upon it, i beg leave to resume the subject. 

I propose to show, that the camera lucida does not pos- The camrra 
sess one property, that will induce an artist, who has suffi- an' 

cient motives to make use of the camera obscura, to lay suhstitiue^'or 
aside that instrument, and substitute the camera lucida in » he camera ob¬ 
its stead. In doing this I must be understood to confine Scura ‘ 
iny investigation to this single point, without attempting to 
affect the general character of the camera lucida, which / 
know has some , and may have many more valuable properties, 
with which l am not acquainted. 

I beg leave to sa> in plain terras, that I question no other 
property of the camera lucida; and I beg further, to pre¬ 
vent me from being misunderstood, to describe the purposes 
for which it is desirable to make use of either instrument. 

It is to be presumed, that whoever undertakes to draw U«e of the ca- 
from nature has acquired some power of representing the mf * ra oB ' CUM * 
Qhjects that appear before him. When he wishes to draw a 
view, he surveys the scene, and determines what objects are 
to be concluded in his design: he determines their relative 
sizes and positions, and executes his view well or otherwise, 
according to the power of practice that he hus acquired. 

But all this requires mental exertion, as well as practical 
skill, and a portion of time proportioned to the rare and 
ikill that is to be employed. It is with a view to save time, 

and 
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At least equal* 
ly portable. 


and ensure a more perfect execution of the work, that the 
assistance of the camera obscura is desirable. 

For example—A gentleman who draws well, but not ex¬ 
peditiously, gets into a picturesque country, and wishes to 
draw views of the scenery he sees; he tries, and does not 
succeed to his likiug; he sets up his camera obscura, and 
succeeds much better. Or, an artist is employed to travel 
through a beautiful country, which he can never see again; 
he wishes to secure views of every tine scene that he sees, 
and make the best use of his time: in consequence he uses 
the camera obscura, and secures a much greater number of 
views, better executed, and done in much less time than 
he would have produced them by drawing in the usual pay. 
This is the test to which I wish to bring the camera lucida; 
which, I contend, is in no respect superior, and in many 
respects inferior, to the camera obscura. First, in respect to 
portability which may at first sight be thought its strongest 
point. 

If oor amateur or artist has determined to make his 
drawings of a large size, suppose each drawing ou half a 
sheet of imperial paper, which measures about 22 inches 
by IS, his camera obscura will be contained in a box about 
24 inches square, and 6 or § deep; but this will likewise 
contain more paper than he can use in one day, and all his 
drawing materials. As the camera lncida is contained in a 
box about 9 inches by 3, and one inch thick ; as this may 
be put into the pocket; they who should see both the in¬ 
struments in the maker's shop, and be told that with the 
small one they can do every thing that can be done with the 
large one, would of course take it in preference; but mark 
the consequence. 

Mr. Bate has told us, that “ in copying a landscape the 
“ instrument is to be fixed on a steady table or board, on 
c< which a sheet of paper is to be stretched, and the prism 
“ brought over the middle uf it.” Of course, the table, 
or board, on which the paper is to be stretched, must be 
equal in size to the box of the camera obqcura, which the 
artist would use with the same paper, and therefore is an 
incumbrance of equal magnitude. Consequently, although 
it is undoubtedly true, that the camera lucida, considered 
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by itself, is infinitely more portable than the camera obscura, 
this advantage would-vanish the moment an artist or atDfr* 
teur should determine to make a practical use of it for the 
purpose that I have described ; because he could not make 
use of it without'carrying his table or stand with him, aud 
thus instead of avoiding all incumbrance, only substitute 
one incumbrance for another. 

The superior brilliancy and distinctness,' with which the Superior brib 
camera lucida can represent objects under some circum- cameralucida 
stances, gives it no advantage whatever over the camera ob- no advantage, 
scura as an instrument for drawing; because, as Mr. Bate 
tells us, and I have verified the fact, we must destroy the 
superior brilliancy of those objects , before we con get a sight 
of the pencil , with which we are to represent them —a con¬ 
clusion which l think is to be fairly drawn from bis own 
statement. 

Mr. Bate has said: “ Though hitherto omitted, it is pro- obstacles to 
** per to notice the frequent impediments to an extent of the use of tho 
“ view, arising from the projection of near objects; part 0 f camera lucid *a 
“ the head dress in particular are sometimes unsuspected 
“ obstructions, and the brim of the hat the most formidable 
“ of All.” 


This is expressed with delicacy and caution, but it will 
be necessary to state the fact in plainer terms: it is indis¬ 
pensably necessary, that the light should fall upon the pen¬ 
cil and the paper , or the view and the pencil will be seen so 
very imperfectly, that it will be almost impossible to make 
any kiud of sketch, however imperfect, with it. This brings 
the two instruments before us in a wuy that will show the 
great superiority of the camera obscura. The time that 
artists choose to draw Irom nature in the country is the fine 
weather in summer, move frequently when the sun shines 
than at any other period; under these circumstances they 
will never attempt to draw with the sun ,shining in their 
faces; they will generally keep it upon their left hand, or 
perhaps turn their backs upon it, in order that tlie shadow 
of their persons mir. fall upon the paper, and prevent* it 
from dazzling tlieir eyes, which, in addition, are shaded by 
the brim of thetr hat. If an artist chooses to draw in the nonato that of 


camera obscura, he procures all these advantages 


in a still the camera ob¬ 
scura. 

greater 
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greater degree;.his eyes will be more completely shaded 
from the sun, he-may keep his hut on to shade his head, 
•ad, if he was so luxuriously disposed, might station a 
servant to hold a large parasol to shade him completely 
from the sun, without the least impediment to his work. 
But if he should choose to draw with the camera lucida, he 
must abandon all these advantages; turn his face towards 
the sun if it was shining, let its light fall full upon his pa¬ 
per, the reflection from which must reverberate into his 
eyes, and take off his hat, that the agreeable shade it might 
afford might not prevent him from seeing his pencil, or the 
view be intended to draw. The luxuries of such a situation 
may be easily conceived; and I believe that very few would 
wish to en joy them, who was aware of them. 

Having said so much on the preceding, which I am tempt¬ 
ed to call auxiliary points of comparison, I shall proceed to 
compare the simple act of drawing with each of these in¬ 
struments, beginning with the camera lucida. 

I have repeated the methods of drawing with this instru¬ 
ment as described by Mr. Bate, and lind them correct: it 
is to be understood from them, that, in order to draw any 
view, you must fix the e.ye to the e\e hole, and move the 
head upwurds, downwards, or sidewars, to get a sight of the 
view, taking care to move the pencil in a direction opposite 
to that in which the head is moved, so as to pass it over the 
objects by degrees, as the motiou of the head makes them 
appear upon the paper. That it is possible to do this, there 
is no doubt; but, when done, it will produce something 
very different from the spirited or true sketch of an artist , 
since the whole must be effected by the tremulous creeping 
movement of the hand, feeling its way in twilight, rather 
than firmly representing that which the artist sees. 

The whole of this is diiectly the reverse of what may he 
effected in the camera obscura. Whether the object oi\nn 
artist be to study the minutiic of the scene before him with 
tasteless, insipid correctness, of which the works of Vau- 
derheyden are the most eminent example; or whether he. 
wishes to combine truth of representation, with tasteful se¬ 
lection of object, and strong delineation of character; the 
subject he chooses is placed completely in bis power at one 

viewt 
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view, and he has nothing to do but exert the power he has 
to fix it ujion his paper with more rapidity, than he possibly 
can in any other manner. 

Having now, I believe, proved that which I undertook to 
prove, it is time to take leave of the subject. I am sensi- 
blei that the camera lucida has many valuable properties, 
which it is not my object to investigate. I was induced to 
search for it by Dr. Wollaston’s declaration, that it pos¬ 
sessed many advantages over the camera obscnra: I tried it, 
and found it wanting. Doubtful whether the deficiencies I 
found were in the instrument itself, or in my manner ©1 
using it, I sought for information by stating in vonr Jour¬ 
nal the inconveniences that I found in attempting to use it. 
Mr. Bute has shown, that, by trusting to the only public 
information that has been given, I fell into some errours, 
whi<h he has corrected ; and, I think, enabled me to show, 
that, whatever other valuable properties it may possess, it 
has none that will induce an artist, who has chosen to use 
the camera ohm in a in the practice of his profession, to lay 
that instrument aside, and adopt the camera lucida in its 
stead. 

I am, Sir, 

Yours, &c. 

No. 50, Strand , T. SHELDRAKE. 

Dec. 8, i«oy. 


IH. 

On the Acids produced by treating Ginger Root with Nitric 
Acid. By T. Le Gay Brewer-ton, Fellow of the Royal 
Physical Society, Edinburgh . 

In No. 105 of this Journal, a new acid is announced, and zingiboric acid 
proposed to be called the zingiberic. I'o obtain this new aunounc* . 
acid, and exumiue its combinations - with salifiable bases, 
gave origiu to the experiments below. 

Vol. XXY —March, 1810, N Exp . !, 



ACIDS PRODUCED FROM GINGER* 


178 

Attempt to ob¬ 
tain it. 


Sjlt obf.iint’d 
on the addition 
of dilute sul¬ 
phuric acid. 


Ne'thrr of 
these an ac>d. 


Secrnd at¬ 
tempt to ob¬ 
tain it. 


Exp* 1. One ounce of Jainuu a i-mger rcot was digested 
five days in six minces of nitric acid, S. CJrov. 1*350, then 
diluted with water, kept boiling for iwelve hour--, saturated 
with carbonate of lead, the sol rioti filtered, &t.; follow¬ 
ing, throughout the whole proces., as nearly as posaib’e the 
directions given by your correspondent, and ultimately a 
salt (a) was obtained ** similar in appearance to short white 
pieces of raw silk,” mixed with a little powdery matte- of 
a yellowish white colour. Here I must observe, that the 
carbonate of lead which I employed was the while lead of 
the shops, and contained a considerable portion of carbo¬ 
nate of lime. 

A little of the liquor obtained after the second filtration 
was accidentally mixed with diluted sulphuric acid, when 
unexpectedly crystals (ft) were deposited nearly similar to 
those obtained by evaporation, and nearly equal in quan¬ 
tity; although the liquor evaporated must, before evapora¬ 
tion, have exceeded that mixed with the diluted sulphuric 
acid, at least, four times. 

The salt (a) and crystals (ft), when separated from the 
supernatant liquor and washed, were not acid. Having 
failed in findiug the acid in question without being able to 
attribute my failure to any particular cause, I determined 
to renew the search, altering the proportion of nitric acid 
employed. 

Exp. 2. One ounce and a half of ginger being treated 
with six ounces of nitric acid in the same manner as lulvxp. 
1, of the liquor obtained after the second filtration four 
ounces were evaporated, and eight grains and a half of a 
salt (c) precisely similar in appearance to (a) were obtained. 
To another four ounces of the same liquor sulphuric arid 
was added, and after standing several hours a number of 
crystals (rf) were deposited ; which, after separating, wash¬ 
ing, and drying at a temperature of about 200°, weighed 
six grains and a half, and were similar in appearance to the 
crystals (ft) obtained in the iir»f experiment. Neither the 
crystals (d) nor the salt (c) possessed any acidity ; anil 
from my only obtaining salts destitute of acidity, 1 at¬ 
tempted *o obtain the same products without the employ¬ 
ment of ginger. 


Exp. 3. 
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Exp. 3. To nitric acid, as used in the above ex peri- Attempt to ob- 
inents, white lead was added until effervescence erased to ^thout 
be produced; and to this liquor sulphuric acid was added ginger, 
until it ceased to throw down any precipitate; then the li¬ 
quor was filtered, and sulphuric acid again added without 
regard to quantity. In half an hour crystals were observed 
depositing*, and when the deposition had ceased they were 
separated, aud fresh additions of sulphuric acid made to the 
residuary liquor, so long as any crystals could be obtained. 

The crystallized matter (e) obtained in this experiment pre¬ 
cisely resembled in appearance the crystals (6) m Exp. 1, 
aud ( d) in Exp. 2. 

Properties of the crystallized matter obtained in the above 

experiments . 

The products (a), (6), (c), (d), and (e), were of a white Properties of 
colour, crystals filiform, or capillary; the crystals of (6), matter* 1 * 111 *' 1 * 
(d), and (e), were longer, more slender, aud more flexible 
than those of (c) and (a) Taste of all the crystallized pro¬ 
ducts insipid. 

The crystallized matters (a), (6), and (c), were examined 
separately, and found to have the following chemical pro¬ 
perties in common t* On exposure to a red heat they de¬ 
crepitate slightly, become friable, more opake, diffusible in 
water, and when in a certain proportion dry quickly into a 
•olid mass. They are sparingly soluble in water, the solu¬ 
tion gives a dense white precipitate with barytic ^ater, aud 
also with oxalic acid a dense white precipitate insoluble in 
vinegar. 

From these properties I infer, that the crystallized mat- Sulphate of 

ter obtained in the above experiments is sulphate of lime, 1'ine: but this 

and must have originated from substituting white lead of p°eitnted h the 

the shops for carbonate of lead ; however the mixture of formation of 

zingibcric acid. 

* The fact of sulphuric acid causing the deposition of sulphate of 
lime from estate of solution to me is not a little surprising, however it 
may perhaps be well known to those more versed in chemical experi¬ 
ments, and in no mar.net zxling. B. 

f As the ex peri n< , which led to the ascertaining of these properties 
Can be of no partici.‘ii i tilitj, 1 have omitted inserting them. B. 

N * carbonate 
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carbonate of lime with carbonate of lead could not have 
prevented me from obtaining the acid of ginger, because 
ziu gibe lie acid must have cither a less, a greater, or an 
equal affinity with sulphuric acid for lime; if a less, the 
crystals of ziugiberie acid ought to have been mixed with 
the sulphate; if a greater, the zingiberati* of lime alone, or 
mixed with the sulphate, supposing more lime to be pre¬ 
sent than the ziugiberie acid could combine with, should 
have been formed ; and if an equal, a mixture, of zingi- 
berate and sulphate ought also to have been formed. How¬ 
ever, to remove all doubts, experiment was again tried. 

Exp . 4. One ounce of Jamaica ginger coaisely pow¬ 
dered was infused in three ounces of mtiic acid, S. G. about 
1*350, at a temperature of between 43° and 55 J . In a lew 
hours the liquor assumed an olive green colour, and the 
ginger was reduced to a pulpy mass. During the infusion 
of the ginger nitrous gas was constantly disengaged, but 
not in any consideiable quantity. At the expiration of four 
days six ounces of water were added, and the liquor boiled 
for about ten hours, water being added occasionally so as 
to keep the liquor about the same quantity. After boiling 
about five hours, the fumes disengaged ceased to become 
orange on mixing with the external air, but continued to 
smell acid, and redden litmus paper the whole time. The 
liquor was now of a light orange colour, much of the sub¬ 
stance of the ginger was dissolved during the process, and 
the remainder was separated by filtration. 

The filtered liquor neither gave cloud nor precipitate 
with lime or barytic water. 

(A) About two ounces of the filtered liquor wt re exposed 
to the heat of a lamp, when, after boiling briskly about 
five minutes, nitrous gas was disengaged, and in a little 
longer time the liquor became rather turbid ; upon which 
the lamp was removed, and on cooling the liquor deposited 
about a drachm of crystals. These crystals were quadrila¬ 
teral prisms with unequal hides, but the opposite sides 
equal; they were intensely acid, readily soluble in water, 
the solution affording with lime water a dense white preci¬ 
pitate insoluble in vinegar. Hence I presume these were 
crystals of oxalic acid. 


(B) About 
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(B) About two ounces of the filtered lit]nor were exposed Crystals of ox- 
to a temperature below ebullition (however from inattention 
the liquor boiled about two minutes) until evaporated to 
about one sixth. 'Ibis . vupor.'-ted liquor on cooling was of 
the consistence of a sirup, and amongst it a few small qua¬ 
drilateral prismatic crystals could he oh.-civcd ; it Kindled 
something like burnt sugar, tasted not very acid, was rea¬ 
dily soluble in water, the solution affording with lime water 
a slowly deposited white flocctdenl precipitate, almost com¬ 
pletely soluble in vinegar. Hence I infer this evaporated 
siruplike product to be principally malic acid; and the few 
crystals observable, oxalic acid. 

From the results of No. 4 l think it but fair to conclude. No peculiar 
that the acids produced by the mutual action of nitric acid iu S m jl er - 
and ginger root are the malic and the oxalic; the latter, 
ns is the case w'ith many other vegetable substances, the 
result of a more complete reaction of the dements of the 
two agents; and this conclusion may be moitj readily ad¬ 
mitted, when if is considered, that Exp. 1 , 2, 3, in no 
manner argue against it. 


IV. 

On the Method of transforming a Number from one Scale of 
Notation to another, and its Application to the little of 
Duodecimals . By Mr, Peter Barlow. 

To Mr. NICHOLSON. 

SIR, 

It is rather the novelty, than the utility, of the rules 0(1 trans f eT 

contained in the following paper, that has induced me to ring numbers 

send it for insertion iu the Philosophical Journal, though it from °V e sca,ft 

.... ... ° to another. 

may possess some little ot the latter; and it it will not ex¬ 
clude matter ol' more interest, it may probably be accepta¬ 
ble to some of your mathematical readers: iu which case it 
is very much at your service. 

Yours, &c. 

Royal Military Academy, Woolwich , P. BAULOW. 

Jan. 90th, U10. 

Before 
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Comparison of Before we enter upon the subject of transformation*, it 
of^nout ^* 5 no * am * ss t0 make a few observations on the nature 
of notation in general, and the comparative advantages and 
disadvantages of particular systems with regard to the de¬ 
cimal scale of notation, which is almost universally adopted 
by all nations that have any knowledge of arithmetical com¬ 
putations. 

Notation by This singular coincidence in the division of numbers into 
tnes * periods of ten9 is a subject, that has been noticed by phi¬ 

losophers ever since the time of Aristotle, and is now gene¬ 
rally attributed to the formation of man; that is to say. 
Its origin. his having ten fingers, by the assistance of which, in all 
probability, calculation, or at least numbering, was first ef¬ 
fected. See Muntucla's Histoire des Mathematiqu.es , vol. I. 

Its use a laic . Our present scale of notation, however, though founded 
improvement. .. . , . » 

on this principle, was not the immediate consequence of 

this division, but was an improvement introduced a long 

time afterward; as is evident from the works of the Greeks, 


Greek nota¬ 
tion. 


who, notwithstanding they divided numbers into periods of 
tens, bad no idea of the present system of arithmetic, the 
great and important advantage of which is, the giving to 
every digit a local, as well as a simple or natural value, and 
by this means being able to express aay number, however 
large, by ten numerical characters ; and, for want of which, 
the Greeks employed twenty-seven , we may say thirty-six , 
different s, mbols, with which they could not for a long 
time express a number above 10000; hut they afterwards 
extended it to the squares of this number. See an ingeni¬ 
ous essay on this subject, by Dalernbert, at the end of the 
French translation of the works of Archimedes. 


Advsntrgfts of 
our method. 


Not the best 
possible. 


I have already'observed, that the advantage of our pre¬ 
sent system of notation consists in giving to each character 
a local value, by which they increase in a tenfold proportion 
from the right hand towards the left; but in this 1 wish to 
be understood as merely speaking of the method, and uot 
of the number that is selected for the radix of the system ; 
for there is no doubt, that either 6 or 12 would have better 
answered this purpose, particularly the latter. 

It would be extending this paper to too great a length to 
enter into the peculiar advantages of this or that system of 


notation; 



Method of 
transforming 
a number from 
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another. 
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notation; particelarly, as the number 10, though not the 
best that might have been adopted, is very proper for the 
purpose; and as the advantages possessed by the other are 
not such as can lead us to expect, or even to wish, that it 
should ever be substituted for that, which long established 
custom has rendered so familiar to all our ideas of numbers. 

1 shall therefore, in what follows, limit myself entirely to the 
method of transforming a number from one scale to an¬ 
other, and showing its application to the rule of duodeci¬ 
mals, which, so far as relates to the converting of a number 
from our own scale to any other, and its application to the 
rule above mentioned, I conceive to be new, and more sim¬ 
ple than any other that l am at present acquainted with. 

Let r be the radix of any system, and a, h , r, d, &c„ the 
digits, by which any number (N) is expressed in that sys¬ 
tem, then we have 

N = r"<* + r n ~*b 4- r"“*e 4- r* mS d, &c. 4- 9 . 

Thus 1746 in the decimal scale may be expressed by 
10 *. 1 4 - 10 1 .7 4 “ 10 *.4 + and, in the duodenary scale, 

846*7 may be represented by 12*.8 + l l -i a .4 4- I 2*.6 1 - 7 . 

And so on for others; where it will he readily observed, that 
the number of characters, including the 0 , in any scale of 
notation, will never exceed the number that expresses the 
radix of that system. Thus, in the binary scale only two 
characters are wuuted, namely 1 and 0 ; in the senary, six ; 
in the decimal, ten; and in the duodenary, twelve; two ad¬ 
ditional characters being necessary for expressing 10 and 
11 , those I shall represent thus 10 = $>, and 11 = y, so that 
the digits of this system are as follows. 

0, 1, 2, 3, 4, 5, 6, 7* 8, 9, f, y. 

Now, r being the radix of any system, and n, b , c, d, &c. c,l ' ,ruc,< ’ r ** 
the digits of a number in that system; also r the radix, 
and <*\ b\ c\ d\ & c. the digits in any other system : then, . 
in case of equality, we shall have r*a 4 - 1 nm *b 4 - i n ’*e 4 * 
r n ~*d, &c. =: r' m a 4“ r ,m ~'b' 4- r' m " V, &c.; and, thcrefpre, 
in converting a number from one scale to another, this equa¬ 
lity must be established, and we must solve the above equa¬ 
tion, the value of all the numbers being given on one side, but 


Nil fiber of 
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Example 3. 


CONVERSION OF NUMBERS FROM ONE SCALE TO ANOTHER. 

on the second, only the value of r\ the other letters repre¬ 
senting* unknown quantities: whence, as there are several 
unknown quantities, and only one equation, it is evident, 
that there are, in an algebraical point of view, various va¬ 
lues of a, b\ c , d\ &c., as also of m, that will establish this 
equality; but the form'' being limited to a certain number 
of digits, less than r', only one possible answer can be ob¬ 
tained, and this is best effected independently of any alge¬ 
braical consideration. 

There is no difficulty in converting a number from any 
other scale of notation into our own, for we have only to ex¬ 
press the numbers by means of the foregoing formula, and 
then collect the value of the separate terms. 

Thus, to transform the number expressed by 74671, iq 
the duodenary scale, into the decimal notation. 

Her# 74671 = 12 4 .7 + 12 3 .4 + 12*6 + 12.7 + 1, also 


And 12*,7 = 145152 

12*.4 — 6"i)12 

12\6 — 864 

12.7 = 84 

1 1 


therefore 74671 = 153013 


Again, convert 3441 from the senary to the decimal Scale- 


First 3441 = 6 s .3 + 6\4 + 6.4 + 1. 


and 6 S .3 ~ 

648 


6*.4 = 

144 


6.4 = 

• 

24 


1 = 

1 

therefore 3441 


817 


Convert 1010110 from the binary to the decimal scale ©f 
notation. 

Here 1010110 = 4* + 0 + 2* + 0 + 9 * + 9 + 0 = 8<S, 
so that 1010110, in the binary scale, is expressed by 86 iu the 
common notation. 


We 
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We have, therefore, no difficulty in transforming a num¬ 
ber from any other scale to our own. But it is riot so e-i.-y The converse 
to convert a number from the decimal to another uot.it ion, more difficult, 
though the operation is of a similar nature; hut the diffi¬ 
cult} arises in our not being so ready iu the use of the 
other scales. 

In this case the given number is always of the form 10 n a Rule. 

-F 10"- , 6 f- 10 B ~*c, &t\, and the readiest way to transform it 
is, first to convert each of the powers of 10 , beginning with 
the lowpst, into the required *»cale, then each of the 
given terms in the formula into the same, the sum of which 
will he the answer. When it is only necessary to observe, 
that in all the operations of uiqlfiplicutioii, and addition, we 
must divide by the radix of the system, setting down the 
overplus, and carrying the quotient, instead of dividing by 
10 , as is done in common arithmetic. 

As an example, let it be required to transform 1723 to the Examp!« *. 
duodenary scale. 

First 10 = 9 

10 * zz 9 X <p = 94 

10 3 = 84 X <? ~ (> y 4 

10 4 zz C»4 X <p zz 5954 

&c. 

Also 1728 zz 10 * F 10*.7 + 10.2 + 8 . 

8 = 9 r= 8 

10 . 2 zr f> X 2 zz 18 
10*.7 = 84 x 7 r= 4$>4 

10*.l zz 0* 7 4 X 1 zz ( 174 * 

therefore 1728 zz 1000 Ans, 

This example being understood, the transformation in 
other cases will become very easy: thus in the following 
examples, transform 71671 t0 duodenary scale. 

First, 71671 = 10 4 «7 F 10 3 .1 + 10 3 .6 + 10.7 *F I- Example. 


Now 
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Example 5. 


Example 7. 


Easy in prac¬ 
tice. 


' CONVERSION 6P NUMBERS FROM ONE SCALE TO ANOTHER. 


Now 


1 = 

1 

= « 1 

10.7 = 

9X7 

= 5p 

io\6 = 

84 X 6 

= 420 

10*.l = 6 y 4X 1 

= 6y4 

10 4 .7 = 5954 X 7 

= 34614 


35587 Ant. 


Transform 11111 to the senary scale. 

Here I11I1 = 10 4 + 10* + 10* + 10 + \. 


1=1 = 1 

10 = 14 = 14 

10* = 14 X 14 = 244 

10* = 244 X 14 r 4044 

10 4 = 4344 X 14 = 114144 


1J3235 Ans. 


Convert 1248 into the.binary scale. 

First 1248 = 10*.-f 10*.2 + 10.4 4- 8. 


10 = 1010 

10* = 1010 X 1010 = 1100100 

10 3 = 1100100 X 1010 = II11101000 

again 8 = 1000 ‘ = 1000 

10.4 = 1010 X 100= 101000 

10* X 2 = 1100100 X 10= 11001000 

10* = 1111101000 


Ans** . 10011100000 


Various other examples might he given, but the above are 
sufficient for pointing out the method of transformation, 
which will become remarkably easy with a very Tittle prac¬ 
tice, We might also pursue the subject still farther, by con¬ 
verting a number from one scale to another, neither of 
which is the decimal; but this is perhaps better effected, by 
first transforming the numbers into the decimal scale, and 
afterwards into that proposed. 

1 shall conclude now with showing the application of what 

has 


Application 
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has keen said to the rule of duodecimals, or cross multi pli- -ole of 
cation. duodecimals, _ 

or cron 

To multiply feet, inches, parts, &c. by similar denomina- 
tions. 

Rule. Transform the number of feet, if above 12, into the 
duodenary scale, and set the inches, parts, &c. as decimals; 
then multiply as in common arithmetic, except, carrying for 
every 12, instead of every 10, as in common operations. 

Example. Multiply 3 feet, 5 inches, 7 parts, by 3 feet, 

11 inches, 2 parts. 

Here 3*57 

3 >2 


6y2 

3215 

*49 


12*8542 =14 feet, 8' .5 ", 4', 2"". 


Multiply 17 feet, 3', 4" by 19 feet, 5', 11". 

15*34 

17'5y 


13?08 

7248 

PO74 

1534 


240*9688 = 336 ft. 9,6", 8 '", S '". 


Find the solidity of a cube, the sideof which is 3 feet, 7 in. 7 
parts. 3*77 

3*77 

2151 

2151 

999 


11*2361 

377 


784067 

784067 

336<p63 


37*999917 =47 ft. 10', 10", 10"', 10"", 1,7. 

. * And 
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PROPAGATION OF SOUND IN WATER. 


Tim prefer- 
common rule. 


And thus may any operation in duodecimals he perform¬ 
ed as readily as common multiplication, and the result ob¬ 
tained to the greatest degree of accuracy, on both of which 
accounts, I c (insider is as preferable to the rule commonly 
given for this purpose. 



Ou the Propagation of Sound through unelastic Fluids. In 
a Letter from Francis Ellis, ICstj. 


Propagation of 
sound liiiough 

water. 


The sound t e- 

casicKU'd i\v 

«h< cnudcns-.- 
Lua of btcam. 


To Mr. NICHOLSON. 

SIR, 

Have accidentally become acquainted with a fact relative 
to the propagation of sound through unehuUic fluids, which 
seems new ; and if really so, you may perhaps deem it of 
sufficient interest, to he made known through the medium of 
your Journal. 

Bathing in a warm hath at Cheltenham, and plunging my 
head under the water, I was suprised by a harsh, disagreeable 
sound, and jar through both ears, resembling the sound and 
sensation, that would, I imagine, be n reived, were a sheet 
of tin laid on each ear, and struck simultaneously with two 
small hammer^. Induced by curiosity to examine whence 
this could proceed, I observed, that the hath, which is ten 
or twelve feet square, was heated by steam conveyed into it 
at one of its angles by a metallic tube; and that the conden¬ 
sation of the steam produced at intervals in this tube a dull 
clicking sound. By immersing one ear in the hath, and 
keeping the othf r in the air, I ascertained, that it was this 
sound altered and augmented by being propagated through 
the wan r of tiie hath, whii h had caused the harsh snapping 
noise.and jarring sensations, that l have ulienJy described. 
The drstai.ee of my head from the entrance of the steam- 
tube into the bath was seven or eight feet: and it is remark¬ 
able, that, when it was submerged, I had distinct, though 
simultaneous sensations of the jarring sound in each ear. 


I am. Sir, 


Somerset Place , Hath, 
lothDcc. I soy. 


Your very obdient servant, 

FRANCIS ELLIS. 

Obscrv - 
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OBSERVATION. 




This noise is of the same nature as that of simmering; of th' e r, 3 
(See Philos. Journal, vol. X I, p. 21(i) and, like that it is pro- nature as that 
duced by the collapsion of the water rushing into the vu- , ^ sl ™ wcr *°B* 
cuum left by the bubbles of steam. It does not seem easy 
to account for the distinct sensations in the two ear-. I incline 
to think, that it may have arisen from the direction of the 
nndulatory motion having been more favourable to one ear 
than to the other according to position, and that the e»- mo*t 
directly opposed to the undulation may have received « 
stronger action than the other. If this were the case, the 
sensation ought to be single when the face was directly op¬ 
posed to the steam orifice. 

W. N. 




VI. 

Miscellaneous Observations on some Phenomena of Combus¬ 
tion. In a Letter from a Correspondent. 

To Mr. NICHOLSON. 

SIR, 

Not k [lowing whether your publication takes in such 
trilling observations as what l am about to oiler, I leave it 
to vour choice to insert them or not; but not having met 
with them in tny own reading, I conceive they may be ac¬ 
ceptable to some of your younger readers. 

1. I have made at ddfereut times phosphorus bottles, to FhospWs* 
serve instead of a Hint ami steel (by simply melting the bottle*, 
phosphorus in a dry nud heated phial, and allowing it to 
bum for a few seconds); and I find, that, though kept with 
a well ground stopper, they always get wet after using about 
twelve or fifteen times, probably from the phosphoric acid 
attracting water from the atmosphere at the times of opening 
the bottle. This, beside the expense attendant on re¬ 
newing them, sometime* proves a mortifying disappoint¬ 
ment ; 
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OBSERVATIONS ON lOMB PHENOMENA OF COMBUSTION. 


Enbigriftme 
of »Atgaaf 
hop. 


Caudle rekin¬ 
dled without 
contact at 
Sue. 


merit; but by dipping the match as usuaj, and then rubbing 
it briskly upon a piece of old woollen cloth, or even brown 
paper, it will almo t certainly inflame. 

2. When the leaking vessel of an Argand lamp is re¬ 
moved, after it has tilled with oil, the lamp continuing 
lighted, the flame rises to the height of several inches. 
Long after I had seen tlii< I was unable to account for it, 
but it arises no doubt from 'hpo-as being confined in the 

inner cylinder, which will not ii flame till the admission of 
* 

a current of air, for the flame does not rise unless the re¬ 
ceiver has been full for a short time, nor does it ever rise 
above a certain height. 

3. When I first began to attend to Natural Philosophy, 
an eminent lecturer, a chemist, whose course I attended, 
gave as an instance of attraction, “ A caudle ju>t blown out 
is relighted on the approach of a lighted body, as it attracts 
the flame without touch and it was long before I saw the 
absurdity of this explanation, by having recourse to the ab¬ 
struse doctrine of attraction, instead of saying, the carbu- 
retted hidrogen, that is produced, inflames, and thereby 
creates a fresh supply of inflammable gasses. 


G. O. 


Camphor in I find that camphor is contained in considerable propor- 
oir»waj.re.d. tion 

in the seeds of carraway (uuum caruij. 1 lb. of 
seed yields about 4oz. of oil,* and i oz. of camphor. 


REPLY, 

Remarks. Many of the greatest discoveries have arisen from cir¬ 

cumstances apparently trifling; for . . " Ii reason thev o'._ht 
never to be considered as ini won !• f attention. Th« first 

observation of G. O. is known to .!•< vt siders of phospho is 
apparatus, who generally put a ,mr< of cot k for rubleng 
the match upon.—-1 am di-p/.s d io thiol, ihat the aug¬ 
mentation of the flame in an Argand lamp, when oil 
cup is taken ofT, arises men !\ from the increased i>* age 
for the ascending air. If the hand or any othci flat <! =■! ice 
be held beneath the lower orifice after the oil nip (as e c. 
ly made) has been removed, all the variations from v jC 

brdiiant 
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brilliant white to the "brown smoaky flartie may be observed 
with great advantage} accordingly as the hand is held more 
or less remote from the aperture. 

W. N. 


VII. 

O/i the Process for procuring the Metal of Potassium by 
Means of Iron . In a Letter from a Correspondent* 


*n tht 


SIR, 

ISHING to repeat some of the brilliant experiments Q lierv 
of Mr. Davy, I endeavoured to procure the metal of pot- meiix/d«j 1*0- 
ash by means of iron, in which 1 have repeatedly failed, b 
As I perceive Mr. Curaudau, a French chemist, has also of iron, 
failed in procuring potassium in this way, I have taken the 
liberty to request you will communicate in your next num* 
ber every information you may be possessed of with respect 
to the minutiae of the process, and the best and readiest 
method of constructing an apparatus. I hope you will at¬ 
tend to this, being persuaded, that it is the difficulties that 
are first met with which have prevented other chemists from 
following the steps of Mr. Davy. 

I remain, Sir, 

Your obedient reader, 

A. B. 


P. S. I understand Mr. Hachett has written something 
on the subject, but I have not seen an account of his expe¬ 
riments. 


REPLY. 

As the experiment never fails in the laboratory of the 
Royal Institution, I apprehend a brief account of the mau- 
ner in which it is there performed will be the most satisfac¬ 
tory answer I can give to my correspondent. 

A common gunbarrel, made very clean, and bent in the Method ^ 

manner scri|„«d. 
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. REFLECTIVE GONIOMETER. 


manner represented at fig. 6, plate IV, has an iron recep¬ 
tacle, A, ground into one end of it, and furnished with a 
ground stopper. This receptacle contains from two to three- 
ounces of potash (pure potash) that has been in fusion. 
Very clean iron turnings are placed in the middle of the 
barrel D, which is heated to whiteness ; and the potash is 
kept cool till this temperature is attained. The potash is 
then slowly fused, and it passes through a hole in the re¬ 
ceptacle upon the turnings. The heat is kept up till gaseous 
matter ceases to come ovei. The extremity of the tube B 
is kept cool, and in this the potassium collects. Common 
air is prevented from enAeiing by u glass tube, C, which 
supports the weight of a column of mercury. 


VIII. 

Description of a reflective Goniometer. By William IIydc 
Wollaston, M.D. Sec. Ii. S*. 


Crystal Injera- 
phy niuf.h ad- 
danced. 


But a good ;n- 
struiiif'i* fir 
ire 'Sum ,; the 
*ry! ■*! of crys¬ 
tal still w<int- 
iug. 


Tills defi-cl 
supplied. 


JL^ ROM the advances that have been made of kite years in 
crystallography, a very large proportion of mineral substances 
may now be recognised, if we can ascertain the angu'ur di¬ 
mensions of their external forms, or the relative position of 
those surfaces, that are exposed by fracture. But though 
the modifications of tetrahedrons, of cubes, and of those 
other regular soliris, to which the adventitious aid of geo¬ 
metry could be correctly applied, have been determined 
with the utmost precision, yet it bus been often a subject of 
regret, that our instruments for measuring the angles of 
crystals are not possessed of equal accuracy, and that in 
applying the goniometer to small crystals, where the radius 
in contact with the surface is necessarily very short, the 
measures, even when taken with a steady hand, will often 
deviate too much from the truth to aid us in determining 
the species to which a substance belongs. 

A means of remedying this defect lias lately occurred to 
me, by which in most cases the inclination of surfaces may 


* Philos Trans, for 1809, p. 253, 


be 
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REFLECTIVE GONIOMETER. 

be measured us exactly os is wanted for common purposes, 
and when the surfaces are sufficiently smooth to reflect a 
distinct image of distant objects, the position of faces only 
? V of an inch in breadth mas b- determined with as much 
precision as those of any larger cs^stais. 

For this purpose, the ru) of light reflected from the sur- By using a 
face is employed as radius, ipstead of the surface itself, and |^ ,1,e ned »• 
accordingly for a radius of yV °f an inch, v. e may substitute 
either the distance of the eye from the crystal, which would 
naturally be about twelve or fifteen inches ; or for greater 
accuracy we may, by a second mode, substitute the distance 
of objects seen at u humlred or more yards from u>. 

The instrument which 1 use consists of a circle graduated Instrumentd*. 
on its edge, and mounted on a horizontal axle, supported scl ‘ b,:( l. 
by an upright pillar (Plate V.) This axle, being perforated, 
admits the passage of a smaller axle through it, to which any 
crystal of moderate size may be attached by a piece of wax, 
with its edge, or intersection of the surfaces, horizontal and 
parallel to the axis of motion. 

This position of the crystal is first adjusted, so that by v.niu.a of 
turning the smaller axle, each of the two surfaces, \\i '>>*.' lt * 
inchuation is *o he measured, will reflect the same light to 
the eve. 

The circle is then set to zero , or 180°, by an index at¬ 
tached to the pillar that supports it. 

The small axle is then turned till the farther surface re¬ 
flects the light of a caudle, or Othei J< finite object to the eye; 
and, lastly, (the eye being kept stead iU in the same place) 
the circle is turned by its larger axle, till the second surface 
reflects the same light. This second surface is thus ascer¬ 
tained to be in the same position as the former surface hud 
been. The angle through which the circle has moved is in 
fact the supplement to the inclination of the surfaces; but 
as the graduations on its margin are numbered accordingly 
in an inverted order, the angle is correctly shown by the in¬ 
dex, without need of any computation. 

It may here be observed, that it .is by no means necessary' of 

to have a clean uniform fracture for this application of the irregular fr»c- 

instrument to the structure of laminated mil stances; for*“I c , m ‘ s T V* 

* , n i t measured dt 

since all those small portions of a shattered surface, that it. 

Vol. XXV.— Mar. 1810. O are 
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ilntethrE ©ohIometer. 

ore parcel to take arfother (though dot in the anise ptune), 
glisten af^ipap with the same light, the eugle of an irre¬ 
gular fractu&l ipay be determined nearly as well, as when 
the reflecting fragments are actually in the same plana* 

In this method of taking the measure of an angle, when 
the eye and candle are onlj ten or twelve inches distant, a 
small errour may arise front-parallax, if the intersection of 
the planes or edge of the crystal be not accurately, in a Hoe 
with the axis of motion *; but such an errour may be ren* 
jeered insensible, even in that inode of using the instrument, 
by due care in placing the crystal; and when the surfaces 
ai;c sufficiently smooth to reflect a distinct image of objects, 
all errour from the same source pray he entirely obviated 
by another method of using it. 

For this purpose, if the eye be brought within about an 
inch of the reflecting surface, the reflected image of some 
distant chimney may be seen invertombeneath its true place, 
and by turning the small axle may be brought to corres¬ 
pond apparently with the bottom of the hpuse (or with sqme 
other distant horizontal line.) In this position the surface 
accurately bisects the angle, which the height of that house 
subtends at the eye (or rather at the reflection surface); 
tljen, by turning the whole circle and crystal tcsgpther, the 
other surface, however small^ may be brought exactly into 
the same position; and the angle pf the surfaces may thus 
be meeaured, with a degree of precision which has not hi¬ 
therto been expected ip goniometry. 

The accuracy, indeed, of this instrument is such, that a 
circle of moderate dimensions, with a vernier adapted to it, 
will probably afford corrections to many former observations. 
I have already remarked one instance df a rqistake that pre¬ 
vails respecting the common carbonate of time, and I am 
induced to mention it, because this substance is vCry*1ikely 

cannot omit mentioning, that Mr. Sosttbj bad thought, of em¬ 
ploying reflection for this purpose, nearly at tpe Mine, time as myself | 
t»at did not succeed tp hie sa^jsfactipo, in consequence pf an attempt to 
^x the position of the eye. Fo» when the line of.sight is determined by 
a point connected with the apparatus, the radius employed is {hereby li« 
jailed to the extent of the instrument, and the errour Sttfva {NpaTtar is 
Manifestly Jh#reased> 

ffl 
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to be employed as a test of the correctness of juch it gonio¬ 
meter, by any one who is not convinced ^o^Ris accuracy 
from a distinct conception of the principles of its construc¬ 
tion. 

The inclination of the surfaces of a primitive crystal of Mfetafce in ihe 
carbonate of lime is stated, with great appearance of preei- ™j»j^ Hme 
sion, to be 104° 28’ 40": a result deduced from the snp- corrected by it, 
posed position of its axis at an angle of 45* with each of the 
surfaces, and from other seducing circumstances of appa¬ 
rent harmony by simple ratios. But however strong the 
presumption might be that this angle, which by measure¬ 
ment approaches to 45°, is actually so, it must nevertheless 
be in fact about 45° 20'; for 1 find the inclination of the 
. surfaces to each other is very nearly, if not accurately 105°, * n<l ma ^ e *° 
as it was formerly determined to be by Huygens* ; and measures of 
/ since the measure of the superficial angle giveu by Sir Huygens and 
Isaac Newton f corresponds witWthis determination of Nevrto “* 
Huygeps, his evidence may be considered as a further con¬ 
firmation of the same result; for it may be presumed, that 
be would not adopt the measures of others, without a care¬ 
ful examination. 

In the annexed^ plate, 

a the principal circle of the goniometer graduated Explanation 
on its edge. of the plat.. 

cc. The axle of the circle. 

d. A milled head by which the circle is turned. 

ee. The small axle for turning the crystal, without mov¬ 
ing the circle. 

/. A milled head on the small axle. 

g. A brass plate supported by the pillar^ and graduated 
as a vernier to every five minutes. 

h, tlie extremity of a small spring, by which the circle is 
stopped at 180*, without the trouble of reading off. 

is and kk. Are two centres of motion, the one horizontal, 
the other vertical, for adjusting the position of a crystal: oue 
turned by the handle i, the other by the milled head m. 

The crystal being attached to a screw-head at the poiut n 

• Hay genii Opera Reliqua, Tom. I,p. 73—Tract de Ltimino. 

\ Newton'* Optics, 8vo, p. 599, Qu. 25, concerning Iceland Crystal. 

o * fm 
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(in the eentre^of pH the motions), with onu of its surfaces as 
nearly pat$ftelbNP may be to the milled head m, is next ren¬ 
dered truly fi|$altel to the axis by turning the handle / till 
' the reflected image of a horizontal line is seen to be hori¬ 
zontal. 

By means of the milled head /, the second surface is then 
brought into the position of the first, and if the reflected 
image from this surface is found not to be horizontal, it is 
rendered so by turning the milled head m, and since this 
, motion is parallel to the first surface, it does not derange 
the preceding adjustment. 


IX. 


j Remarks upon Meteordpgy: %pith a Specimen of a new Me¬ 
teorological Table. By J. Bo stock, M.D . 


Predictive me¬ 
teorology of 
1 great use. 


It must be 
founded on 
observation. 


The benefit 
arising from 
meteorological 
tables not jet 
answerable to 
their trouble. 


That part , of the science of meteorology, which consists 
in predicting the changes of the weather, is not only inte¬ 
resting from its connection with the great operations of na¬ 
ture, but is also in itself of obvious practical utility|b*ft has 
accordingly engaged the attention of many philosophers; 
and numerous attempts, some-derived from hypothesis, and 
others founded upon supposed experience, have been form¬ 
ed, to lay down a set of rules, which might apply to the va¬ 
rious circumstances that present themselves. The basis of 
these rules must be observation; and it is from a conviction 
of this truth, that many scientific men, in different parts of 
the world, have'agsiduously employed themselves in forming 
what are called meteorological tables. But, I think, 1 may 
venture to assert, that the benefit derived from these tablet 
of observations by no means corresponds with the trouble 
that has been bestowed upon them. After marking down 
the height of the barometer and thermometer, noting the 
direction and force of the wind, and measuring the quantity 
of rain, for years together, it does not appear, that the ob¬ 
server is in any degree enabled to determine, whether the 
neat day will be fair or foul, calm or stormy* On the con- 

• trnry 
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trary we know, that there are many persons .who are igno¬ 
rant of all the principles of science, end hava.^ever syste- / 

raaticnlly studied the subject, who have notwithstanding ^n^hhou^ 
arrived at that practical knowledge, which .'gives the study the advantage 
its principal value. I now refer to farmers, sailors, and o{ scicnce * 
such other persons as are led by their occupations to spend 
touch of their time in the open air; and to whom a know¬ 
ledge of the changes, of the weather is of immediate impor¬ 
tance. Kvery one who has conversed much with these per¬ 
sons mu'-t know, that they have acquired great sagacity in 
predicting these changes ; and yet it unfortunately happens, 
that their knowledge is of little use to any one but them- But this know- 
selves, not being in the habi* of conversing upon the sub- ledge is con. 
ject, and having acquired their ideas solely by the exercise d^u°j the * n ~ 
of their own faculties, they are often absolutely unable to 
convey to any one else the reasons by which their own judg¬ 
ment has been determined. It is now some years since I 
became impressed with this view of the subject, and since 
I resolved to endeavour to imitate the method by which These two 
this practical knowledge appear to be obtained, and at the J ni, || e8 
same time to frame a nomenclature, by which I might be hjgo might 
able to convey my ideas to others. Although my mode Q f be combined. 4 
life, as a resident in the middle of a large town, has been 
unfavourable to such pursuits, yet I think that 1 have been 
not altogether unsuccessful in my attempt; some pointy of- 
importance 1 consider myself as haviug ascertained, and 
many more have suggested themselves, which a longer series 
of observations must confirm or refute. 

My plan of observation, as it appears, essentially consists, Attempt to ef- 
first, in paying a constant attention to atmospherical phe- fect *hi*. 
nomena of all kinds; and secondly, in adopting a nomen¬ 
clature, by which these phenomena may be accurately re¬ 
corded,; and by which the observations made at different 
times, and in different places, may be compared together. 

In the meteorological journals which have been hitherto 
published, either by learned societies, or by individuals, we Usua , metW) . 
have had the height of the barometer and thermometer taken rological to 
at two or three stated periods in the course of the day, the We> * 
degree of the hygrometer is frequently added, the quantity 
of rain that has fallen, the force and direction of the wiud, 

and 
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and occasionally there art* subjoined to these a few very 
geiiertl v ^Mtt%|f%r% the cloudiness or brightness of the 
atmosplierer^e presence of fogs, mists, &o.* It is no 
doubt necessary and desirable to ascertain these points; 
but they are very far from being the most important objects 


Mast impor- of attention. What I have been in the habit of considering 
!neieoroUgy. >n as 8nc ^ Rre ® rst l ^ e nature and shape of the clouds, and th« 
progressive changes which they are undergoing ; secondly* 
the relative state of the barometer, whether rising or falling, 
and with what degree of rapidity; and thirdty, the relative 
state of the wind, whether increasing or diminishing, whe¬ 
ther it has lately changed its direction, and from what point 
it proceeded before its change. These are the objects to 
which the attention should be uniformly directed, and which 
may lie considered as the basis of all meteorological pre¬ 
dictions. There are also a number of accessary circum- 
Oiher circum- stances, that may be occasionally employed. Of these sOme 
it; nces to be 0 f (he most important are, any sudden or remarkable 
B<ateed. changes in the temperature or humidity of the atmosphere; 

the aspect of mountains or f£her distant objects; the ap- 
. pearance of the horizon as contrasted with that of the higher 
/ regions of the atmosphere; the state of the air as to fogs, 

mists, dew, haze, &c.; the electric state of the air; the 
manner in which smoke is affected in passing from chimney- 
tops; and the state of evaporation from the surface of the 
earth. It will be evident, that to enter into a full descrip¬ 
tion of all the modifications and varieties of these different 
phenomena would require a long dissertation ; my present 
object -is however merely to offer a specimen of my diary, 
and to accompany it with such explanations as may render 
it intelligible, ahd at the same time illustrate its princi¬ 
ples. * 

Specimen of a I have selected as a specimen of my diary that pert of it, 

diar T- which contains an account of the weather in September last, 

as it was marked by many striking changes, whi$h will give 
me an opportunity of explaining several different parts of 


• See the Journal published by the Royal Society, that in the Journal 
tie Physique, that in the fiibliotheqoe Britannique, Bent's Mfteoroio- 
gicat Tablet, the uble published in this wprk, in the Athemepm, and 
la the Fhiloiophical, Monthly, and GentlcmanYMagazlnes. 

my 
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my system. I must observe, that neither this, por apy other 
part of my diary, is ip what I consider as a perfect jtatc; 
tny observations were heeessarily interrupted ftOn* a Variety 
of causes, and it is impossible, that any on&not residing ia 
the country, and being much in the open air, could pay that 
constant attention to atmospherical phenomena, which 1 re¬ 
gard as so important. 1 may premise, that the pnvfding Weather of 
month of August, although wet, waa remarkable rather for Augusl 1 
the frequency, than the long continuance of the rains; it 
was a bad harvest mouth, but might have passed for season¬ 
able spring weather ; the temperature was low, but uni¬ 
form. Towards the end of the month there were some 
warmer and drier days, and the farmers began to hope that 
a fine autumn was commencing; the event however proved 
extremely contrary to their expectations. 

September, I8O9. 

1 SE 29*72—• Partially clear, some light clouds, 

* nearly calm. | Continued all the day 
nearly clear ,and calm with a gentle 

SE 29 * 65 — breeze. | Eveniug clear and calm ; a 

* very pleasant day. Mountains clear, 
but light. No tufts or lines, but a few 
small, round, dark clouds; afternoon 
transparent. 

2 SE 29 * 60 — Uniformly cloudy, gentle breeze. I Af- 

* terwarda some breaks, the breeze in¬ 
creased. At noon some rain came on 
for 3 hours. Afternoon cleared parti¬ 
ally, and wind went to E. Then some 

E 29 * 50 -— heayy broken clouds, £nd an imperfect 

* arc between E and W. | Evening wind 
high, partially clear, driving showers in 
the night. 

3 E *29*48 Fresh breeze, heavy clouds, tendency 

* to rain. [ Forenoon more clear and less 
windy. Afternoon a heavy shower, then 
partially clear and a gentle breeze. | 

- E 29 * 50 + Evening some lightning. The ptate of 

* the atmosphere, which produced the 

squall 
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squ*U'of the 3d* nqw changed, but 
• r- ^ .twind still E. 

4 S \li Partially clear, breeze,dense clouds. | 

4 s- Forenoon partially clear, warm, plea¬ 

sant, gentle breeze. Then became 
cloudy and continued so the rest of the 

E 29*53 day, nearly calm. Tendency to rain in 

& the afternoon. In the forenoon a pre- 

' cipitating arc S to N, in the afternoon 
went to SE. Small contiguous solar 
halo; clouds moved rapidly from 
SE. | Evening dark, calm, uniformly 
cloudy: 

5 NE 39*45—* Uniformly cloudy and calm. ( Conti- 

1 nued all the day uniformly cloudy, ex¬ 

cept asbort time about noon. Almost 
quite calm, wind went qnite round to 
W, S, and again.to NE. Afternoon 
20*41 rather foggy. Evening dark and calm. 

6 20*41— Rain, in the night, cloudy, calm. | 

Grew partially clear about noon, and 
at 3 P. M. a gentle breeze sprung up 
from NNW. Pleasant, but close day. 
NNW 20 28— Evening a good deal of lightning and 

* some heavy showers. 

7 ENE 29*23—7 Cloudy with some breaks, nearly calm. 

* Forenoon grew partially clear, and 
29*16 breeze increased. At noon heavy show¬ 
ers; then partially clear, gentle breeze, 

Fi 20*20+ lightning in the afternoon. | Evening 

* • bright, almost perfectly clear, gentle 

breeze. The barometer, which had 
been falling almost uniformly for the 
last seven days, began to rise about 
6 P. M. - 

• E 29*30+ Partially cleaf, calm. | Continued calm 

* during the greatest part of the day ; a 
gentle breeze from NNW in the after¬ 
noon. In the forenqoo there was a pre¬ 
cipitating tore from ESE. Gradually 

grew 
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, grew more dter, «nd in the 1 afternoon 
nearly so; dissolving constitution; plea- 
*39*38+ sent day. ( Evening bright. Lightning 
. in'the night. * 

39’49+ Cloudy, thick body of clouds moving 
before the wind; breeze. | A tendency 
to clear early in the forenoon, but again 
became cloudy, and about noon a little 
39*62+ rain. Afternoon round shaded body of 
clouds moving before the wind. Cold, 
irregular, fresh breeze. Large piled 
clouds at Bun-set. Sour day. 

29*56-— Bright, nearly clear, gentle breeze. 

Some lines from W to E. | Large roll¬ 
ing clouds began to form about 9 , gra¬ 
dually grew more cloudy ; at 12 it be¬ 
gan to rain and rained for 3 or 3 hours. 
29*55 About 3 P. M. wind went to W, at 
first a breeze, then grew more calm. 
Became more clear. | Evening very 
clear and calm. In the afternoon an 
imperfect wreathed arc from NW. 

29 * 58 + Cloudy with breaks, breeze. | Conti¬ 
nued so during the day, generally bright 
with large clouds, sometimes rounded 
•fid'veiling, sometimes heavy and bro- 
39*66+ ken; Cold breeze. | Evening cloudy, 
breeze. 

29 * 68 + Bright, partially clear, cool breeze. 

deads' rather broken, moving before 
the' wind. | Continued aH the day bright, 
some heavy clouds, breeze, mclraed^to 
29*70 squally. { Evening bright, clear, with 
some heavy clouds; nearly calm. At 
* sunset wind went more towards S. This 

morning seemed like a clearing day, 
but at sunset the mountains were trans¬ 
parent. 

99*69— Partially clear, gentle breeze. ] Clouds 
increased in the forenoon, and at noon 

uniformly 
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#*• .tmifoifmly cloudy. , Heavy and gray 
-* ;**.*-->*• atmosphere, shaded towards the horizon* 

i .f. v About Bbegau to rain, and continued 

SSE 29*5$—* more or less all the afternoon and even- 
* ** iog. Cold and fresh breeze. 

14 SE 29*52 Partially dear, gentle breeze, j In the 
3 forenoon irregular tufts, generally 

pointing to W. Shower about nootu 
At. 1 wind went to E, clouds dense 
JENE 29*744* and broken, now more clear, j Evening 
very clear, starlight, gentle breeze; in 
the afternoon irregular tufts tending 
toN. 
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29*924- Partially, clear, calm, veering. J In the 
forenoon dense clouds. In the after¬ 
noon an arc from NNW, with some 
Docks pointing to E. Gentle breeze 
30*02 from NNW. | J^yening cloudy, nearly 
Calm. 

29*92— Uniformly cloudy, nearly calm. ] Mis¬ 
ty rain came ou at 8, and continued for 
2 hours,. About 10 wind went to VV, 
and become afresh and squally breeze; 
tendency **0 clear at uoon. Mountains 
blrfck and large; a low stratum of 
< clouds moving,rapidly from SW. In 
29r65 tbe afternoon thick rain, squally breeze. 

Evening partially clear and morecalm. 
29*05 Large heavy,clouds slowly moving be- 
ferer the winil^ Showers during the 
* day, cloodf ^ith; some breaks, breeze. 
29*85 Id the afternoon cleared, and the even¬ 
ing was bright and nearly caltm 
29*65 Seemed, to* bare rained much in the 
night; now heavy rain, uniformly clou¬ 
dy, nearly calm* clouds moving rather 
vapidly fromSE. { Rain continued un¬ 
til noon, thenebowers. Wind want to 
W, barometer continued falling vapidly. 
Partially clear, large clouds ’floating 
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on a gray gthbiid.* Wind Squally id 
W 29.26 4 - tflfe afternoon; about 8 became high, 
4 *‘* and at I Of grew a violent storm ; baro¬ 

meter began to’rise about'10. 

19 WNW 29*56-1- Some squally showers %i the night, still 

windy, partially id ear, clouds moving 
frbm NW. J In* the forenoon heavy 
showers. About noon 'became more 
WNW 29*63+ clear and cnl ml afternoon bright, gentle 
breefce. f Evening nearly calm, at first 
nearly dear, then more cloudy. 

20 SE 29*27— Heavy rain, uniformly cloudy, nearly 

calm. ( In the forenoon wind went to 
W, breeze, partially dear, with occa¬ 
sional heavy showbrs. | In the evening 
W 29 * 09 + the wind went to W, became high with 
* squally shower*. ’Barometer had fallen 

*$4 in 24 hours, now tends to rise. 

21 W 29*53 + Still high wind ; bright, partially clear, 

large dense, shaded clouds, moving be¬ 
fore the wind. | Continued bright with 
large clouds, breeze. Barometer had 
risen *44 is 12 hours, but about noon 
SSW* 29*58— tended to fall. Afternoon lines point- 
3 ihg to W; then grew uniformly cloudy 

andqpredpitating; gentle breeze* 

22 S 29*33+ Rain in the night, and wind. Now 

3 rain, uniformly dull, breeze. | About 

13 cleared partially with a breeze; at 
SW 29*43 noon went toSW ; during the rest of 
9 ’the day sometimes bright, sometimes 

considerably clouded; precipitating. 
S 29*40— Wind returned to S in the evening. 

* Abant noon there were many irregular 

tofts; the ends pointing to SE ; when 
the wind went toSW the tufts all dis¬ 
appeared, and white rolling clouds 
formed. Ia*thc afternoon an imperfect 
art from SW* - 
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29 ** 2 +R*ia in the night^; partially clear, 

, v clouds slowly mgring from SW. | Con¬ 

tinued so until noon, then it grew more 
cloudy, and theu a heavy shower. Wind 
30*50+ went tt» W and was high for some hours. 
A heavy shower between 4 and 5 P.M. 
Then became more clear and calm, 
* large clouds moving before the wind; 
gentle breeze. Lightning. 

29*64+' Very heavy showers in the morning, 
calfn. | For some time partially clear; 
29*67 then heavy rain for* a considerable pait 
of the forenoon. Large shaded clouds, 
29*64— calm. Afternoon gentle breeze, plea- 
saut. | Evening more cloudy with show¬ 
ers, nearly calm. Lightning. 

29*56+ Bain in the night, still showery; par¬ 
tially clear, broken clouds, breeze. | 
29*73+ In the afternoon some heavy rain, breeze. 

In the forenoon an imperfect precipi¬ 
tating are from SW,with rolling clouds 
moving before the wind; mountains 
clear,not dark. | Evening bright; 
round clouds slowly moving before the 
wiud, dissolving; nearly calm. 

99‘81 Baininthenight;partially clear, clouds 

heavy and .brqjjceg, moving slowly before 
the wind. } During the day irregular 
29*50— breeze, pleasant. About noon long, irre¬ 
gular wreathed arc from NNW to SSE, 
• some crossing lines pointing to SW. 

. Afternoon more cloudy, .precipitating 
sky, a little rain, irregular breeze. 
19*16— Rain in the night, which stillcontinues; 
uniformly cloudy with breeze. | Fore¬ 
noon wind rose nod for some hours was 
very high, with violent showers of ruin 
29*55+ and.had. About 4 wind abated, went 
to N, atmosphere cleared, and became 

dissolving. 
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a dissolving. |£ veiling cool, fresh breeze 
from NNW; bright with some dense 
clouds. 

29*68*1“ Windy in the night, still continues so; 
partially dear, dense IMSd broken clouds 
moving before the wind. | During the 
29*83+ day cold fresh breeze; partially dear, 

* large shaded clouds, some flying show¬ 
ers. | Evening iqpre calm and clear. 

29*85 Partially clear, dense clouds moving 
slowly before the wind. J During the 
day sometimes bright, partially clear; 

29*82-— Forenoon.feathered arc from N ; lower 
stratum of clouds moving slowly from 
W; muddy with dark clouds in N* | 

Evening cloudy, calm. Reverse resolv¬ 
ing day. 

29*70+ Uniformly cloudy, nearly calm. | Mild, 
misty rain for 2 or 3 hours in the fore¬ 
noon; about noon wind went to W, 
fresh breeze sprung up and it cleared; 
wind then went to NW, grew bright, 

29*89+ dear, and nearly calm, j Evening bril¬ 
liant, a fow clouds, nearly calm, dis¬ 
solving. 

* * * 

The diary consists of *t%0 columns, the first for the di- Diary expkio- 
rectioh and force of the wind, the second for the height of eda 
the barometer, and to these is appended a -large space for 
occasional remarks. For the direction of the wind [ think 
it sufficiently minute to divide the compass into 16 points; 

N, NNE, ME, ENE, E, &c. for the other quarters, wind. 

The force of the wind is comprehended under 8 general 
terms, which have each fcbeir^appropriate figure. 1, calm ; 

2, nearly calm; 3, getotle breeae; 4, breeze; 5, fresh 
breeze; 6, windy ; 7* high wind; 8, violent storm* There 
are some other circumstances connected with the wind, whe¬ 
ther the force tie uniform, or whether it be irregular, what 
is usually called squally; whether it be increasing or dimi¬ 
nishing at the time of the observation; whether it blow 

• steadily 
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Veo<lity ftoKWs pblif, or vet/t about; whether it shift ir- 
r^ularTy Ur reVolve gradually; andtastly, whether it ap- 
- pear to extend high into the atmosphere, or only affect the 
Tower stratum^. 

The height « the barometer is noticed^ between 8 and 0 
in the morning, and at the same hoar in the evening; hut 
its absolute height is of little consequence, unless we know 
wheiher it be rising or falling, when it began to rise or fall, 
and also what conduction there is between these circum¬ 
stances and the direction of the wind, and the shape and 
appearance of the clouds. The following case will illustrate 
the greater importance oif relative than of absolute observa¬ 
tions upon the subject. Suppose that nothing was known 
of the state of the preceding day, but in the morning we 
find the barometer- at 39*75, its medium height, the wind 
W, a gentle breeze^ Said the sky partially clear. These 
circumstances afford no decisive indication of the probable 
state of the day, and according to the preceding appear¬ 
ances, they may afford either a favourable or an unfavour¬ 
able prognostic. If the evening before the wind had been 
NW, the atmosphere brilliant, ami the barometer 39*80, 
we may expect, that the wind is travelling to the SW, and 
that vain will probably ensue i but, on the contrary, if the 
preceding day had been ttiby, the wind in a southerly 
point, and the barometer low, we may fairly hope that an 
improvement will take place in the weather. It is in my opi¬ 
nion principally for want of this pfon of retrospective ob¬ 
servation, that our meteorological instruments are of so little 
use. 

The occasional remarks form by for the most important 
part of the above table, and upon them I shall now proceed 
to make some comments. The phenomena of the clouds I 
consider as forming the most important part of my. system 
of observation, and they require a great variety of terms to 
designate all their characters. They are varied as to their 
general shape, size, colour, density, height from the surface 
of the Earth, and motion. Beside these there are three 
points particularly to be attended to, whether their bulk be 
increasing or diminishing; whether any change be taking 
place in their character, and one kind of cloud be gra¬ 
dually 
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dually passing, oi* becoming converted into dtfiStKer species; ’ 
and what is their relation with respect to the state and <fi- 
rectipn of the wind. To enter into a full detail Of this sub¬ 
ject would alone ocoupy a long dissertation,, I shall merely 
take occasion to illustrate'some parts of it' in the explana¬ 
tion which I shall give of the specimen of my journal. In Appearance of 
the account of the state of the weather on the 1st of Sep- distant objects* 
terober 1 have mentioned the appearance of distant objects. 

Those to which I refer are the mouiftains, which are seen 
in different directions from the vicinity of Liverpool. To 
the W and SW we have a long.liue of hills situate in the 
counties of Flint and Denbigh, from 20 to 30 miles dis¬ 
tant, and beyond these the summits of some of the Caer¬ 
narvonshire mountains are visible. To the S we have the 
high lands in the SW of Cheshire, and beyond these ore 
occasionally seen the peaks of the Montgomeryshire moun¬ 
tains. To the E and SE is the range o&hills that separates 
the counties of York and Lancaster, and also those in the 
N of Derbyshire and Staffordshire. It is not in many si¬ 
tuations, that the spectator has an opportunity of seeing all 
these objects from one point of view, nor is it often that the 
state of the atmosphere renders them all visible at any one 
time; but it will be perceived, that our situation is very 
favourable for observations of this kind. Distant objects 
vary as to their apparent size, their distinctness, and their 
colour. 

U uder. the title of particular states of the atmosphere I State of the 
mean to designate some phenomena, which are sufficiently 
obvious and characteristic, but the immediate cuuse of 
which is doubtful. I huve observed in my notes, that the 
afternoon of the 1st of September was transparent, and I 
shall endeavour to describe what I mean to designate by 
this tercn. 4 transparent condition of the atmosphere sel¬ 
dom last* for more than a few hours, and these generally 
before sunset. The sky is either clear, , or if there be any 
clouds, they consist of fine lines lying parallel to .each other, 
or of irregular, tufts in ihe upper parts, of the shy, or of 
small, round, spotted clouds near the horizon. What how* 
ever gives the character and name to this kind of day is the 
peculiarly beautiful appearance, which moderately distant 

objects 
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objects prucjyti rpr rally any large expanse of water. I 
’ cannot describe it better than by saying it is like a picture 
very highly Tarnished. Another characteristic circumstance 
in' a transparent atmosphere is the appearance of smoke as 
it ascends from% chimney; it mounts up lor a considerable 
height in nearly a straight line, and in a slender column, 
and is a much longer time than usual in diffusing itself 
through the air. The sun frequently sets with a degree of 
mist, but often surrounded by the most brilliant colours, 
and for some time after its orb has disappeared, the whole 
horizon exhibits an extremely delicate lilac or violet tinge. 
Every one who has not been in the habit of minutely at¬ 
tending to the states of the atmosphere is ready to exclaim, 
that the weathe" has every appealance of being settled, and 
that we are at least certaiu «. r le following day being fine. 
My observations however lead me to the conclusion, that 
there is uo more infallible sign of a change of weather, than 
one of these transparent evenings. 

Liverpool, Feb. 5, 1810. 

(To be eontinued.) 
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On the Nature of the intervertebral Substance in Fish and 
Quadrupeds. By Everard Home, Esq. F. R. S.* 

In examining the internal structure of a squalusmaximus 
of Linnaeus, that lately came under my observation, a de¬ 
scription of which will be the subject of a future paper, I 
met with a peculiarity in the intervertebral substance of the 
spine not hitherto made known to the public. 

The fish is thirty feet six inches long, the diameter of the 
larger vertebrae near the head, seven inches. The interver¬ 
tebral substance was cut into by Mr. Clift four days after 
the fish was brought on shore, and a limpid fiuid rushed 


• Philtrf. Trans., fa* 1809, p. 177. 
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out with so much velocity, that it rose to the height of four 
feet. 

At the end of twelve days, I had an opportunity of exa- c< »gul*ies*T« 

1 . -tercl&ith. 

mining a portion ot the spine, the intervertebral joints ot 
which were preserved entire; upon sawing through two of 
the vertebrae, a fluid was met with, of the consistence of li¬ 
quid jelly with clots of different sizes floating in it, so that 
in eight days a considerable tendency to coagulation bad 
taken place, although the fluid was entirely excluded from 
the external air. 

The form of the cavity, thus exposed by a longitudinal Cavity con- 
section being made of it, is nearly spherical, capable of con- tainm S u * 
taming three pints of liquid ; the lateral parts are ligamen¬ 
tous and elastic, uniting together the edges of the concave 
surfaces of the two contiguous vertebrae. When the liquid 
is evacuated, the elasticity of the lateral ligaments brings 
the ends of the vertebrae within an inch and half of each 


other; in this state the inner layers of the ligaments, which 
are less Arm in textuie than the outer, project into the ca¬ 
vity, and may be mistaken for a part of its natural contents; 
this portion when soaked in water swells out to a consider¬ 
able size, the water readily insinuating itself between the 
membranous layers of which it is composed. 

The whole thickness of the lateral ligaments is about one lateral liga^ 

• 'li * _ p _ - . - . ii* 1 

inch, the external half of which is compact and elastic, the 
other appears to possess a vjry slight degree of elasticity. 

The appearance of the joint ia shown in the annexed draw¬ 
ing, and an account of the analysis of the fluid hv Mr. W. 

Brande forms a postscrip- to this paper, Every pait of the 
mechanism is formed on so large u scale, that it is rendered 
conspicuous, and noth: g is left to doubt or conjecture; the 
nature of the joint is diften nt from every other that is met Thc j° inl 
with iu animal bodies, and there are many circumstances 
respecting it, which render it uncertain whether human in¬ 
genuity can ever make any resemblance to it, that can be 
applied to the purposes of mechanics. 


These would have been sufficient grounds for bringing enable* us to 
tins subject before the Society ; but there are others of still ^fspiioii^rin- 
greater importance, which have induced me to make it a pies of the 
separate communication; it enables us to explain the gene- '™ t 1 * l . u,c 
Vol. XXV.— Mar. 1810. P. ral 
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Use of the 
fluid. 


Elasticity of 
the ligaments. 


a substitute for 
muscular ac¬ 
tion. 


Other fish 
have a similar 
fluid. 


Form of the 
cavity diffri 


ral principle upon which all intervertebral joints are form* 
eel, which has been hitherto but imperfectly understood. 
With this view, I will Bret describe the principle upon which 
this particular joint is formed, and then show the resem¬ 
blance that it bears to those of other animals, in which the 
parts are not so readily distinguished from one another, and 
consequently their precise use has not been accurately as¬ 
certained. 

The fluid contained in the cavity, being incompressible, 
preserves a proper interval between the vertebrae, to allow of 
the play of the lateral elastic ligaments, and forms a ball 
round which the concave surfaces of the vertebrae are mov¬ 
ed, and readily adapts itself to every change, which takes 
place in the form of the cavity. 

The elasticity of the ligaments, by its constant action ren¬ 
ders the joint always firm, independent of any other sup¬ 
port, and keeps the ends of the vertebrae opposed to each 
other, so that the whole spine is preserved in a straight line, 
unless it is acted on by muscles or some other power. 
When a muscular force is applied to one side of the spine, 
it stretches the elastic ligament on the opposite side of the 
joint, and as soon as that force ceases to act, the joint re¬ 
turns to the former state. This is one of the most beauti¬ 
ful instances in nature of elasticity being employed as a 
substitute for muscular action. 

The extent of the motion ia each particular joint is un¬ 
doubtedly small, but this is compensated by their number, 
and the elasticity of the vertebrae themselves. 

Fish in general have their vertebrae formed with similar 
concavities to those of the squalus maximus; these, when 
examined after death, contain a solid jelly, but in the living 
fish it is found ;n a fluid state. This fact was acertained in 
the skate, the smallness of the quantity of fluid in any one 
joint, and the readiness with which it coagulates after death, 
prevented it from being before observed: the fluid in the 
skate is found by Mr. Brande to have the same properties, 
sa far as the small quantity that can be collected admits of 
examination, with that in the squalus maximus. 

Although this structure of the intervertebral joint ap¬ 
pears to be common to fish in general; the form of the ca¬ 
vity 
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vity is not in ajl exactly the same; in the skate it is ve¬ 
ry similar to that in the squali, but in the common eel it is 
more oblong, the longitudinal diameter being about one 
third longer than the transverse one. 

.It it evidently contrived for producing the quick vibra¬ 
tory lateral motion, which is peculiar to the back bones of 
fish while swimming, and enables them to continue that 
motion for a great length of time, with a small degree of 
muscular action. 

In the sturgeon, there are some curious peculiarities in Peculiarity in 
the structure of the spine. Externally there is the common lht! s l ;ine 
appearance of regular vertebrae, but these prove to be only lL 3tur *» eon » 
cartilaginous rings, the edges of which are nearly in contact, 
and are united together by elastic ligaments, forming a tube 
the whole length of the spine; this is lined throughout its 
internal surface with a firm compact elastic substauce, about 
the thickness of a cartilaginous tube; within this is a soft 
flexible substauce in a small degree elastic; in the centre 
there is a chain of cavities in the form of lozenges, contain¬ 
ing a fluid, and communicating with one another by very* 
small apertures bearing a slight similarity to the iuterverte- 
‘ bral cavities of the spine in other fish. 

As all the different parts of which this spine is composed 
are more or less elastic, except the central fluid, it must have 
great flexibility adapting it to the motions of this particular anrf thg , 
fish. The structure of the spine in the lamprey eel resem- prey, 
bles that of the sturgeon. 

The intervertebral joint, which is common to fish, is not spineofthe 
met with in any of the whale tribe, whose motion through whale similar 
the water is principally effected by means of their horizon- d^eds^ 
tal tail; in them the substance employed to*unite the verte¬ 
brae together is the same as in quadrupeds in general, and 
from the size of the vertebrae it is on .a larger scale, and ren¬ 
dered more conspicuous. 

The external portion is very firm and compact, is ranged A Ke ^ tmou , 
in concentric circles with transverse fibres uniting the layers substance al¬ 
together, it becomes softer towards the middle, and in the s,ead 
centre there is a pliant soft: substauce without elasticity, but Huui ‘ 
admitting of extension more like a jelly than an organized 

I* 2 body. 
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body, corresponding in its use to the incompressible fluid in' 
the fish. 

Other animals To ascertain whether this structure was generally met 
with in the spines of quadrupeds, Mr. Brodie, at my re¬ 
quest, examined the intervertebral substance in a great many 
animals, and found, what, undoubtedly, was very little to be 

Hof St rabbit, expected, that in the hog and rabbit, in the central part, 
there is a cavity with a smooth internal surface of the ex¬ 
tent of half the diameter of the vertebra, in which is con¬ 
tained a thick gelatinous fluid, so that in some quadrupeds 
there is an approach towards the intervertebral joint in fish ; 
but whether this is to answer any essential purpose to tl^ese 
animals, or is only to form an intermediate link in the chain 
of gradation of structures, which is so uniformly adhered to 
in the productions of nature, cannot at present be deter¬ 
mined. 

Bulloik, sheep bullock, sheep, deer, monkey, and man, the struc- 

deer, monkey, ture corresponds with that of the whale; in the three last, 
the central substance appears to be the most compact. Be¬ 
sides the structures already mentioned, there is in soineani- 
vnals one of a very different kind ; in the alligator the ver¬ 
tebrae through the whpie length of the spine have regular 
joints between them, the surfaces are covered with articulat¬ 
ing cartilages; and there is synovia and a capsulqr ligument. 
In the snake, there is a regular ball and socket joint between 
every two vertebrae; so that the means employed for the 
motion of the back bone in different animals, comprehends 
almost every species of joint with which we are acquainted. 

Having mentioned a sufficient number of fuct6 to point 
out the animals, in which the different structures of the in¬ 
tervertebral substance are to be fonnd, I have abstained from 
being more particular in my account; hs it would in no re¬ 
spect elucidate the principal object of the present commu¬ 
nication. 

Human spine. F r0 m the facts and observations which have bfren stated, 

it appears that the intervertebral si bstance of the human 
spine does not consist entirely of elastic ligament, dense in 
its texture at the circumference, and becoming gradually 
Softer towards the centre; but that the middle portion is 

composed 


ana man. 

Alienator. 

Snake. 
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composed of materials which render it very pliant, though 
uot at all elastic, fitting it to keep the vertebrae at the pro¬ 
per distance from each other, so as to admit of the action of 
the lateral elastic ligaments. 

When this knowledge is applied to the treatment of cur- Curvature of 
vptures of the spine, a complaint so commonly met with in lhes l»« n «* 
young women, whose strength does not bear the necessary 
proportion to the growth of the body, it will show the great 
impropriety of overstretching the intervertebral ligaments, 
since in that state the central substance no longer supports 
the vertebra*, and the joints must lose their proper firmness, 
which will be attended with many disadvantages. 

As the principal motive, which induces me to prosecute the Advantages of 
laborious researches of comparative anatomy, is to attain a auatomy! 1 ** 
more complete knowledge of the structure aud functions of 
the human body, than can be acquired in any other way ; 
and to apply this knowledge to the most useful of all pur* 
poses, the cure of dieases; the success which has attended 
my labours, in the present instance, affords me particular sa¬ 
tisfaction ; it encourages me in the pursuit of those inqui¬ 
ries, and holds out an invitation to others, by showing them 
that thrf paths of nature, how ever frequently they have been 
traced, are not yet sufficiently explored. 

Explanation of the Plate * 

A longitudinal section of one of the intervertebral joints Explanation 
of the squalus maxiinus, after the fluid had been evacuated, of the 
and the parts had been steeped in water. 

PI. V, a a a a. The section of I he vertebra, to show its shape 
and the two concave surfaces which form the intervertebral 
cavities. The vertebra itself is partly bone, and partly 
transparent cartilage ; the bony portion forms the two cup¬ 
like cavities, and the intermediate substance consists of bony 
cells in form of lozenges filled with cartilage. 

The cavity of the joint is*in its contracted state, and the 
inner portion of the lateral ligameifts, which is made up of 
thin layers of a loose texture, has its interstices loaded v^itli 
water, which makes it • project into the cavity of the joint 
more than it could do in • natural state. 

The 
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The external portion of the ligament, tt> the thickness of 
half an inch, is the only truly elastic pait on which its 
strength depends. 


A chemical Analysts of the Fluid contained in the interverte¬ 
bral Cavity of the Squalus Maximus. By Mr. William 
Brande. 


Altai v-iisM* the 
intervertebral 
Puld of the 
»yme. 


The fluid found in the intervertebral cavities is of an opal 
colour; it is semitransparent, and has a strong fishy smell 
and taste. 

Its specific gravity is 1*027. 

In the first instance it does not readily mix with water; 
but is easily diffused through that fluid by ignition. 

When heated in a water bath to a temperature of 212*, it 
becomes more transparent, but undergoes no farther appa¬ 
rent change. 

Infusions of galls and of catechu produce no alteration in 


it. 


Solution of oximuriate of mercury occasioned a very co¬ 
pious v. bite precipitate, and a similar effect was produced by 
a solution of nitro-muriate of tin. 

Nitrate of silver and acetate of lead threw down precipi¬ 
tates of muriate*of silver and of lead. 

Muriatic acid occasioned a slight cloud after two hours 
had elapsed, and after twenty-four hours, a small quantity 
of white flaky matter separated. 

Alcohol produced no change. 

The fluid readily mixed with a solution of pure potash, a 
small quantity of ammonia being at the same time evolved. 
Muriatic acid did not produce any immediate precipitation 
in this alkaline solution. 


The effect of these reagents evidently proves the non- 
existence of gelatine in this fluid; it would also appear, that 
>t contains no albumen, unless the effects produced by mu¬ 
riatic acid, and by the oximuriate of mercury and of tin, 
be regarded as indications of that substance. 

jit seems to approach nearer to mucus or mucilage t than to 
any other animal fluid*. When 


* By mucus oj animals , I mean a glary fluid, which does not mix ret- 

dily 
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When the fluid is evaporated in a temperature not ex- Analysis of the 
ceeding 220° to half its bulk, an opaque substance, in the 
form of blueish white filaments, gradually separates. A shark, 
thin semitransparent pellicle forms at the same time upon 
the surface, which, when removed, is soon succeeded by 
another. These pellicles were dried on bibulous paper. 

The fluid part, remaining after the separation of the fila¬ 
mentous substance and pellicles, afforded a very distinct 
yellowish cloud with solutions containing tannin. It was 
somewhat turbid, but did not form any deposit. In other 
respects, it nearly resembled the original fluid before eva¬ 
poration. 

The filaments, which appeared during evaporation, were 
separated by passing the fluid through a piece of fine mus¬ 
lin. They resembled albumen imperfectly coagulated, not 
only in appearance, but iu most of their chemical proper¬ 
ties. 

When the fluid began to putrify, a considerable quantity 
of the same substance separated spontaneously. 

This substance was insoluble in water, and when boiled 
for a few minutes in that fluid, it became whiter, harder, 
and more opaque. 

It underwent the same change in alcohol, and when 
boiled iu alcohol, or in dilute muriatic acid, it became still 
more firm, and appeared like perfectly coagulated albu¬ 
men. 

In this state it was soluble in a solution of pure potash, 
forming a saponaceous compound, which was decomposed 
by dilute muriatic acid, a white flaky precipitate being form¬ 
ed. It possessed the other properties, which Mr. Hatchett, 
has enumerated as belonging to coagulated albumen*. 

When the pellicle, which had formed on the surface of 
the fluid during evaporation, was nearly dry, it became 
somewhat tough and elastic; it was semitransparent, and of 
a dirty white colour. 

m 

diljr with water, which is coagulated neither by heat nor acids, and which 
does not form a precipitate with solutions containing tannin. 

+ Vide Fhil, Trans. 1800. 


When 
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Analysis of the When boiled for some time in water, about three fourths 
BoS'o^tiie 41 ** were found to be soluble in that fluid, the remainder, 
shark. when separated by filtration, possessed the properties of the 

albuminous substance already mentioned. 

The solution afforded a copious precipitate with solutions 
containing tannin. It was not at first affected, either by 
oximuriate of mercury, or of tin; but after twenty-four 
hours, a'slight deposit took place. 

Although these reagents indicated the presence of a sub¬ 
stance having the properties of pure gelatine in solution, yet 
it could not be brought to gelatiuize by the usual method 
_ * of evaporation. 

From these experiments it would appear, that the inter¬ 
vertebral fluid is of a peculiar nature; that in its origiuul 
properties it resembles mucus, but that under certain cir¬ 
cumstances it is capable of being converted into modifica¬ 
tions of gelatine and albumen. 

The intervertebral fluid of the skate was found to re¬ 
semble mucus; it did not exhibit any traces of albumen, 
but the quantity which 1 procured for examination being 
very small, I was unable to ascertain its further auulogies to 
the fluid found in the intervertebral cavities of the squalus 
maxim us. 


XI. 

On expectorated Matter . Ry George Pearson, M. D. 

F. R. S* 

State* of the J|. HE attention of physiologists has been very much with- 
n^tected^rois drawn, for the last half certtury, from the consideration of 
the humoral the different states of the circulating and secreted fluids, in 

hT L * fa!um law conse< l uence opinion, that the nervous and fibrous or 

disrepute. muscular systems can afford satisfactory interpretations of 
the phenomena of living beings; and on account of the 
disgust produced by the visionary properties and groundless 
hypotheses, originating in the humoral doctrines of Gulen. 


* Phil. Trans, for 1809, p. 010. 


But 
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But lute experiments have manifested, that various things 
taken into the stomach can be made at pleasure to produce 
considerable effects, by impregnating sensibly the blood 
and urine, AS well us the milk, sweat, and perhaps saliva. 

Further; the fine experiments of professor Colman have instance of the 
shown, that the contagious glanders may be excited in the 
ass by the transfusion of the blood of a glandered horse, . 
and the matter from the nose of the glandered ass can pro¬ 
duce this disease in the horse or the ass’*. Hence 1 appre¬ 
hend it is reasonable to expect, that the farther investigation 
of the properties of the animal fluids will afford gratifying 
instruction to the researcher in natural science, and impor¬ 
tant practical information to the physician. 

On the present occasion, I desire the honour of coinmu- Importance t: 
nicating the knowledge I may have acquired by investigat- *^ 
ing the properties of expectorated matter secreted by the matter, 
branchial membrane. The appearances of this substance 
serve to regulate the judgment of the physician concerning 
several diseases of the Lungs ; but especially of that of pul¬ 
monary tubercles, which yearly destroys from 1-20000 to 
140000 subjects of the United Kingdom. It is lit that l 
remark, that I do not notice in this paper the ingenious 
experiments of several learned chemists, because by so do¬ 
ing I should be led into a detail of too great extent for rny 
design. 

The numerous varieties of expectorated matter, according 
to my observation, may be arranged and characterized un¬ 
der the following seven lieads: 

I. The Jellylike semitransparent kind of a blueish hue, Its varieties, 
excreted in the healthy state. 

II. The thin mucilagelike transparent* matter, so copi¬ 
ously expectorated in bronchial catarrhs. 

HI. The thick opaque straw coloured, or white and very 
tenacious matter, coughed up in a great variety of bron¬ 
chial and pulmonary affections; especially in that of tu¬ 
bercles. 

' IV. Puriform matter secreted without any division of con- 

* Mr. Colman alleges, that there is not a sufficient quantity of blood, 
in a single glandered ass, to excite the glanders by the transfusion of 
blood into the horse. 

tinuity. 
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tinuity, or breach of surface of the bronchial membrane* 
very commonly occurring in pulmonary consumptions. 

V. The matter which consists of opaque viscid masses* 
together with transparent fluid; or the secoud sort above 
stated* with nodules of the third or fourth kind. 

VI. Pus from the vomicae of tubercles. 

VII. Pus from vomicae by simple inflammation of the 
lungs* and without tubercles. 

Other kinds. Other kiuds of matter are occasionally coughed up* such 
as calculi—masses of self-coagulated lymph—serous fluid 
-—blood itself—and perhaps the vascular substance of the 
lungs; but I do not write on these matters* because they 
either do not belong to any particular recognized disease, 
or they are rare occurrences in some well known disease* 
and are too obvious to require description. 

Sect. I. Sensible , or obvious Properties . 

Jdlylike blue- I. The jelly like matter, as already said, is excreted in the 

kh nutter. best health* as weiI us sometimes in disease. It is mostly 
coughed, or hawked up, in a morning, soon after a night’s 
repose, during which it seems to accumulate. A few masses, 
or nodules, then appear of the consistence of jelly, and from 
the size of a pea to a hazle nut. It is also at any time lia¬ 
ble to be excreted, in consequence of various extraneous 
matters irritating the fauces, to the. amount of a few no¬ 
dules. It is of a grayish colour, or inclining to blue, with 
black specks; and it is rarely whitish in nodules. The con¬ 
sistence is that of jelly, but of much greater tenacity. It 
has a barely perceivable taste of common suit, or muriate 
of soda. It commonly floats on water, but by agitation to 
disengage air bubbles, it sinks. It has no smell. To the 
naked eye, or assisted by a single magnifier, thifr matter 
seldom appears uniform, but consists of a mixture of opaque 
aud transparent masses of irregular figures. With the com¬ 
pound microscope, spherical particles were perceived, though 
few in number, when duly diluted. The presence of an 
alkali I could in no instance perceive, by means of the usual 
tests, namely , turmeric pa per, litmus paper slightly red* 
dened by vinegar, and cloth stained with violet juice ; nor 
was an acid denoted by means of litmus paper, except when 

1 had 
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I had reason to believe it was derived from various acid sub* 
stances taken with the food, or drink, adhering to the inside 
of the mouth and fauces. 

2. The mucilagelike expectorated matter , Recording to my MucilageUke 
observation, occurs much less frequently than the other 
sorts. It appears suddenly in great abundance in certain 
bronchial catarrhs. I have seen it to the amount of two or 
three pints in twenty-four hours. It is also secreted, but 
less copiously in paroxysms of spasmodic asthma, and of the 
hooping cough; and but rarely in pneumonic, or pleuritic 
inflammations, and in some chronical organic diseases of the 
heart and lungs. 

This matter is a transparent uniform fluid of the consist- Described, 
ence of white of egg; or of a mucilage compounded of , } 

about oue part of Arabic gum, and four or five parts of 
water. It is colourless—has a fleshy smell—has a brackish 
taste. After standing eight or ten hours, a deposit takes 
place of fibrous, leaflike, or curdy masses, some of which 
are seen suspended in the clear fluid. In some cases no¬ 
dules of opaque thick ropy matter, at certain times, accom¬ 
pany this mucilagelike matter. Under the simple magnifier 
I perceived irregular figured masses partly in motion and 
partly suspended, With the microscope, globules were 
seen; but larger considerably than those of the blood, and 
much less numerous. With the usual tests there were no 
indications of alkali, or of acid, provided the matter was 
unmixed with other things. It usually floated, or was sus¬ 
pended in water, when first expectorated ; but on standing 
in the water it fell to the bottom, evidently owing to the dis¬ 
engagement of air bubbles. 

By standing exposed to the air in warm leather, it 9ooner 
grew foetid than pus of abscesses; without becoming opaque. 

Neither could 1 render it opaque or thicker, by exposure to 
a stream of oxigen gas for an hour; or by exposure of it iu 
a jar of this gas for a mouth. 

9. The opaque ropy matter above-mentioned, 

1st. It is secreted most copiously in that very common, Opaqu« ropy 
and extensively epidemial disease of our climate, the winter - maU * r - 
cough , occasioned by tubercles, to the amount of half a<pint 
or a pint in twenty-four hours; especially during the whiter 

season 
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season for several successive years, and sometimes during; 

• the whole of a long life, after the age of forty or fifty yearss. 

2dly. It is often the expectorated matter of the pulmonary 
consumption of young persons, also occasioned by* tuber¬ 
cles, but frequently mistaken for the pus of abscesses or 
vomicae. 3dly. It appears, oftentimes, in pneumonic or 
bronchial inflammation with fever, seemingly being a bene¬ 
ficial discharge : as well as in some instances at the close of 
a fever without concomitant inflammation of the lungs. 
4thly. A severe paroxysm of spasmodic asthma is often ter¬ 
minated. in the excretion of this kind of mutter. 5thly. A 
secreted substance of this sort is sometimes expectorated in 
various chronical organic diseases of the lungs, the heart, 
aorta, and parts contiguous to the lungs, which occasion 
difficult transmission of blood .through them. 

X>r«c''.bed In all these instances the mutter by expectoration is of 
the consistence of thick cream, or of thin toasted cheese ; 
so tough as to hang in the form of a rope, four or five inches 
in length, on pouring it from one vessel into another. Its 
aggregation is such, that it is readily detached in large 
nusses from the vitreous surface of vessels. It is not un¬ 
usual for small black, or reddish spots, and streaks, to ap¬ 
pear on the surface of this sort of expectorated substance. 
A pretty large bujk of it is seldom throughout uniform ; 
but it is frothy, and exhibits opaque masses of various hues 
with transparent matter interposed. The colour is yellow¬ 
ish, strap-coloured, and white, or gray: it also, though sel¬ 
dom, is greenish and bluish. The taste , asserted by pa¬ 
tients, i§, in their own terms, various, namely , saltish, nasty, 
faintish, sweetish, luscious, or like that of a sweet oyster,— 
a sharp or sour faste is the most rare. The only smell which * 
I have perceived is that of flesh, but very frequently there 
is none. When any offensive or pungent smell was per¬ 
ceived, immediately after expectoration, 1 have always found 
that it was owing either to the foulness of the vessel in 
which it was received ; or it was from extraneous matters iu 
the mouth, and from decayed teeth. 

Circulating This opaque viscid substance, being duly diluted with dis- 

fc«U» lCai * l0 water, was examined vyith microscopes of common, as 

well as of very great powers; by means of any of them* 

crowds 
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crowds of spherical,particles were seen passing to and fro, in 
currents, not unlike those of the blood ; except that they 
were, larger. These globules I could not destroy, or alter 
in form^by trituration ; or by long boiling in water; or by 
exsiccation, and again dissolving in water; or even by coa¬ 
gulation with mineral and vegetable acids, with alcohol, 
with sulphuric ether, or with tannin, and alum ; or by mix¬ 
ture with caustic alkalis in a proportion which leaves the 
liquor turbid ; or for some time after the putrefactive pro¬ 
cess had appeared. But these globules disappear with such 
a proportion of sulphuric acid us detaches charcoal ; or of 
nitric acid, and of liquid potash, as produces a clear solu¬ 
tion: also by charring by tire. It is perhaps superfluous to 
remark, that these atomic globules are quite different froui 
the air bubbles usually eutangled in this kind of matter, as 
perceived by the microscope; the latter differ much from 
the former* in being of far greater magnitude—in being less 
nuimrous—in being transparent, and disappearing on agi¬ 
tation, or heating the matter, or even by mere standing. 

For the most part this expectorated substance swims on 
water ; but by agitation or stirring to disengage air bubbles, 
or by merely standing, it sinks. Some of the lumps sud¬ 
denly hawked up immediately fall to the bottom of a vessel 
of water. No signs of either acid, or alkali, appeared on 
the trials of this matter with well kuown reagents, provided 
it was free from extraneous matter; but it was apt. to betray 
acidity from things takeu with the food or drink. 

4. Puriform matter . I have seen this matter expectorated Puriform mat. 
in several diseases in the quantity of two or three ounces to ler ‘ 
half a pint ‘in twenty-four hours, ou some rare occasions, 
without any breach of surface. 1 believe it*would be con¬ 
sidered by every one to be pus, having the properties cotn- 
mouly admitted to be those of this substance. Jt will how¬ 
ever, perhaps, only be just to call it puriform , for the pre¬ 
sent, as it appears to me probable, that 1 shall hereafter be 
able to show, that it possesses properties not belonging to 
pus of abscesses, although in the obvious, or sensible pro¬ 
perties, it is similar to such pus. Accordingly this expec¬ 
torated matter is not only opaque, white, or yellowish, dud 
, as thick as the richest cream, but it also 1ms not more tena¬ 
city 





Sot from ul» 
c«zatioo* 


Opaque v'Sctd 
matiei. 


ON EXPECTORATED MATTER* 

✓ 

city than cream. It is not apt to entangle air, and there¬ 
fore it immediately mingles with water, rendering it milky; 
and presently subsides to the bottom, leaving the water 
clear, or at least whey-coloured. It appears to the naked 
eye uniform in its texture; and nearly so under the simple 
lens: but under the microscope thousands of globules simi¬ 
lar to those of the blood are seen, which are indestructible 
as those above related belonging to another kind of expec¬ 
torated matter. 

The substance, of which I am now speaking, i6 most fre¬ 
quently excreted in the latter stages of pulmonary phthisis, 
for many weeks successively. It is taken for granted, that 
this matter is from a breach of surface or ulceration; but 
on examination after death, such a state was not found, in 
many instances, under my observation, although the lungs 
were as usual full of tubercles and vomicae. This puriform 
matter is occasionally expectorated in certain other diseases. 
The last summer my colleague. Dr. Nevinson, furnished 
me with several ounces of this sort of substance, but of a 
greenish hue, and of the consistence of thin cream; which 
was expectorated by a woman in the third week from the 
attack of the measles. lu a few days she died. On the ex¬ 
amination of the lungs very carefully, by the excellent house 
surgeon of St. George's hospital, Mr. Dawes, no ulceration 
could be discovered in the trachea or in the bronchial 
tubes; nor were any tubercles, or abscesses found in the 
lungs. The patient, according to my information, had ex¬ 
pectorated more than a pint of this fluid every twenty-four 
hours for a week before death. In another hospital case, a roan 
laboured under a cough with spitting of matter, which all 
who saw it called pus, and as usual it was considered to 
arise from an ulceration, or suppurated tubercles; but, on 
examination after death, the dtsease was ascertained to be 
condensation of the lungs to the consistence of liver, with 
water in the cavities of the chest, and uothing more. 

5. Opaque viscid matter of the third, and perhaps fourth 
sort , above distinguished, appearing in nodules, and irre¬ 
gular figured masses, mixed with transparent slimy matter 
rflhe second'sort. 

It is not unusual to see the mixture! of these two dif¬ 
ferent 
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ferent kinds, from severe fits of coughing in that constant 
epidemy of the British islands, the winter chronical pneu¬ 
monia* 

Different parts of the bronchial membrane being in dif¬ 
ferent states may account for the secretion of the two diffe¬ 
rent matters. This seems more probable, than that these 
different matters should be secreted from the same part; 
although it is true, that the some part does secrete at one 
period transparent thin slime, and at another an opaque 
thick matter. The former is occasioned by great irritation 
of the membrane, and the latter is the effect of a more gra¬ 
dual secretion with much less irritation. 

For the sake of brevity I avoid a farther description. The 
practical application of these observations, however impor¬ 
tant, would or be suitable in this place. 

The sixth and seventh kinds of expectorated substances 
being secreted after a quite different manner, and being 
very different in their nature from the preceding five kinds, 

I shall not give an account of them in this paper. 

Sect. II. Agency chiefly of Caloric . 

1. No effect of importance is produced by this agent, Chemical an*, 
until the temperature of the expectorated matters is raised .. _ 

to about 15# of Fahrenheit s thermometer: then the state 
of aggregation is evidently altered, the viscidity of each of 
them being diminished. At about 155°, coagulation begins 
to be quite evident iu the first, third, fourth, and fifth 
kinds of matter—that is, curdy masses of various magni¬ 
tudes appear in a milklike or whitish liquid. On elfcvating 
the temperature to 160° or 170 °, a large proportion of curd 
is formed; but the proportion of the curdy matter to the 
liquid is very different in different specimens. The viscid 
texture, or tenacity of the expectorated matters, is by this 
treatment destroyed. The milky liquid decanted, after 
standing ten or twelve hours, affords, on evaporation to 
dryness, about three or four grains of residue from each 
100 grains. 

This liquid passes very slowly through llie paper filter. 

The filtrated liquor affords scarcely more thab oue per cent 
•it evaporation to dryness. By repeatedly boiling in suc¬ 
cessive 
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eessive portions of water, the whole, as far as I Could judge, 
of a given quantity of the curd might be,diffused to form 
a whitish liquid; which on evaporation to dryness appeared 
to afford a Residue of the same kind (except in containing a 
smaller proportion of saline substances), as the milky liquid 
which was separated from the curd on the coagulation of 
the expectorated matter. 

The second kind, called mucilagelike transparent matter , 
does not afford curdy masses at the temperatures above- 
mentioned ; but its viscid texture is destroyed, and it be¬ 
comes a whevlike, or fu mew hat milky liquid ; and, on exa¬ 
mination with a magnifying glass, it appears full of curdy 
particles. After this agency of caloric, the expectorated 
matter is much less prone to putrefaction. 

TVttileij fluid. * 2. Distillation of the expectorated matters to dryness 
afforded a particularly limpid water, which had a peculiar 
suiell, but no impregnation with ammonia; or with any 
other substance which could be detected, except a little 
carbonic aeid. 

Residuum. The residuary matter, in a brittle state of dryness, afford¬ 
ed by evaporation, varied between two and a half and ten 
percent of the expectorated substances. The second kiud 
yielded from one thirty-fifth to one forty-fifth of its weight 
of brittle residue. The first kind afforded from one twen- 

0 

tieth to one twenty-fifth of residue. The third kind afforded 
very different proportions of solid residue, according to its 
consistence, viz. from one tenth to one eighteenth of its 
weight. The fourth kind gave from one twelfth to one four¬ 
teenth of brittle, matter. The fifth kiud yielded very differ¬ 
ent' proportions of residue, according to the very different 
proportions of •transparent and opaque matter, of which 
it consisted—it varied between one eighteenth and one thir¬ 
tieth. 

Attract 3* AH these exsiccated substances on exposure to air 
"icat I* f,,,n o rew niore or less moist, or at least were no longer brittle; 
yhcie. but became somewhat soft, aud proportionately to the state 

of moisture, were augmented in weight. The thinner the 
expectorated matters, the moister, and the greater increase 
of weight they generally experienced. But parcels of the 
same consistence from different patients sometimes differed 

much 
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much in degree of moisture on exposure to the air. I have 
found some parcels of the second and tifth sorts of expecto¬ 
rated substances grow quite moist, and receive an increase in 
weight of t.hjee per cent. If the residues were kept in close 
vessels, they remained in a brittle state. Larger parcels of 
exsiccated matter become more moist than smaller ones of 
the same kind in the same circumstances. 

4. T,he milky and curdy liquids, which separated from Milky and. mh* 
the curdy musses (1) being'poured off; and also the curdy 

masses being by pressure rendeied dry ; the liquid^ were execrated, 
evaporated to dryness, but became moist on exposure to the 
air. The curdy musses were by evaporation rendered biit- 
tle, and remained so in the air. / 1 he residues of the evapo¬ 
rated liquids were said to taste extremely salt, and the ex¬ 
siccated curdy matter was tasteless. 

5. The milky liquids (4), concentrated by evaporation. Milky liquids, 
did not indicate any disengaged acid, or alkali, to the usual 
reagents.—By triturating these liquids with lime, a little 
ammonia was discharged—by trituration with concentrated 
sulphuric acid, the muriatic acid was disengaged—with 
pbo;q>horic acid, and aho with tartaric acid on trituration 

and heating, a pungent smell was perceived, somewhat like 
that of the acetous acid. On burning to u brown »4i the sa¬ 
line residue afforded by evaporation of these liquids, the 
predominating taste of it was that of muriate of soda. This 
ash readily melted,—being moistened, it turned turmeric 
paper to a reddish brown colour, and changed turnsole pa¬ 
per, reddened by acetous acid, to a deep blue—on exposure 
to the air, it partially deliquesced—the dissolution, by boil¬ 
ing iu distilled water, afforded supertartrate of potash'on 
the addition of the tartaric acid; and a red.precipitate was 
occasioned by mlro-mutiate of platina*, This incinerated 
and fused saline residue by other trials was proved to con¬ 
tain phosphoric acid and lime; with traces of sulphuric 
acid, magnesia, iron, and perhaps silica; but the chief in¬ 
gredients were muriate of soda aud potash. * 

(j. The curdy matter after expression (4) afforded a £ urdv 
muefi smaller proportion of brown ush thau the fusible *u- 

• The knowledge of this reagent, 1 believe, the chemical world owes 
to Dr. Wollaston. 

Vol. XXV.— Mar. 1810 . Q line 
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Opaque ropy line residue (5). It required an intense Are for fusion in q 
nqtter. platina crucible. The fused muss did not deliquesce, l?“t it 
grew somewhat moist on exposure to the air. It contained 
a much smaller proportion of potash than the former fused 
matter (5); also much less of muriate of soda, but a far 
larger proportion of lime and phosphoric acid, with traces of 
sulphuric acid, magnesia, oxide of iron, and perhaps silica. 

7. (a) 15400 grains of the third sort of expectorated 

matter on exsiccatiou afforded g6o grains, that is, one six¬ 
teenth of brittle substance, or about six per cent, and of 
course this kind of matter contained about nihety-four per 
cent of water (sect. II. 2). This dried matter was reduced 
. to a charred state by exposing it to fire in a Wedgwood white 
crucible. In this process it inflamed, emitted the usual 
smell of burning animal matter, especially of bone, and 
swelled prodigiously; at the same time e black oil was com¬ 
pounded rendering the mass soft during the inflammation. 
I could not distinguish the smell of sulphur, but there was 
in one part o£ the burning, a smell, to my sense, of phos¬ 
phorus. 

(6). This charred matter was kept in a state of ignitihn 
in a platina crucible, till it no longer remained in a powdery 
form, but was reduced to t comparatively small bulk of a 
substance of the consistence of pAste in an intense Are. By 
continuing the fire, the charge at length was fused; and af¬ 
ter being kept in a state of fusion to be quite fluid for ten 
minutes, the fire being withdrawn, a white, brittle, appa¬ 
rently saline matter, like melted common salt, was easily 
detached from the platina crucible, - which in some places 
had received a red tinge. 

(c). The melted matter [b) weighed fifty-nine grains: of 
course, this saline residue amounted to T £ r of the expecto¬ 
rated matter, and to one sixteenth of this expectorated mat¬ 
ter exsiccated. It tasted only of muriate of soda—it had 
no smell—it effervesced with acids—it betrayed the presence 
of alkali to the tests above-mentioned—after a few days ex¬ 
posure to the air, it partially deliquesced— it precipitated 
supertartrate of potash with tartaric acid, and emitted ho 
ammonia with lime, or sulphur with muriatic acid, discover¬ 
able by the most delicate tests. 


(rf). The 



OK EXFRCTOJUf UK RATTER. 


ssr 

[dy. The fused mutter {<•) was boiled with three time* its Opaque ropy 
weight of distilled water, in which about one half appeared n>atter< 
to dissolve. The clear liquid, decanted from the sediment 
and evaporated, yielded crystals of muriate of soda with a 
much smaller quantity of npicula, or, needle-shaped crys¬ 
tals ; and feline matter which appeared under a lens not de¬ 
finitely 1 crystallised. A second boiling of the sediment, 
with tides its quantity of water, afforded almost entirely 
muriate of soda. A third boiling gave a few crystals of this 
salt only, as appeared under the magnifier. A fourth boil¬ 
ing, in an equal weight of water, afforded no saline matter. 

(a). The feline matters (d) amounted to forty-five grains 
when evaporated to dryness. I collected by means of a 
toothpick, from amongst the cubical crystals, as much us I . 
could of the spicula and uncrystallized saline matter. These 
parts effervesced and precipitated supertartrate of potash 
with tartaric acid, and certatuly afforded np soda-tartrate of 
potash—they also afforded .a precipitate with nitro-inurinte 
of platina*—being saturated with acetous acid there was still 
a slight precipitation with muriate of baryt; for without ace- 
tous acid, there was a most copious, precipitation with this 
fCftgent, but the greater part of the.prempitate was dissolved 
by acetous acid, added so as pot to supersaturate it.—Oxa¬ 
late of ammonia did nofc,,occasion a precipitation,—with ni¬ 
trate, of silver an abundant one took place—lime water pro¬ 
duced oq)y slight turbidity. The muriate of soda amount¬ 
ed* in this saline mans of forlv-tive grains, to tkiity-five 
grains, or nearly to one grain in 460 of expectorated mat¬ 
ter ; the rest was subcarbonate of potash amounting to one 
grain, in about 1540 grains of expert orated matter, with 
which was mixedg minute proportion, probably, of sulphate 
and of phosphate of potash/ 9 # 

(/). The andissolved matter {d} boiled, with muriatic 
acid gave a turbid liquid, but on standing, nearly the whole 
. appeared to have been "dissolved: a small proportion of se¬ 
diment only took place in a tjbnsparent liquid, which was 
boiled till it no longer parted with muriatic acid.—This dis- 
,«olutionbeinge^gcated grew liquid on pxposure to air; 

. aud pxalste .added, produced, as I 

decidedly ascertained, the precipitate of oxalate of lime. 

Q2 (f). The 
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(g)i. The filtered residuary*liquid {jfy wifhnrtiriate of 
Haryt gave immediately a copious precipitation-—*ith lirhC 
water there was roilkiness produced, afcd shbsequehtly 4 
white precipitation which’ did cot disappearin'Adding'* 
small proportion of acetous ocid-^prossrate of potfeifh ocea- 
si6ned a greenish blue Colour without prdlipitttVyoh^Btieei^ 
nate of ammonia produced a milky liqoUfc*-ifi&'£bffept was 
observed from tartaric eeid—There being a pfetflpttation 
with caustic or pure ammonia, as well as with potash,- add 
with the carbonates of the alkalis, it was Supposed magnesia 
was present: and the dissolution of this p¥ec*ipitAtfe -in riati- 
riatic acid, and in acetous acid, gave rto precipitate With 
oxalic acid. Some of the muriatic dissolution, previously 
to precipitation with oxalate of ammonia if), being evapo¬ 
rated to dryness, the residue was ignited; but if magnesia 
was present, as well as lime, it Was iu too small -quantity to 
Ire distinguishable from the lime, by com poking' Sulphate. 
The precipitate now under examination wtw certainly not 
mere magnesia, for it- melted into- an opaque globule under 
the blowpipe; itwmrinot phosphate of lime, for with sul¬ 
phuric acid a somewhat bitter and sour substance was com¬ 
pounded, which afftbded -a precipitate with -Ammonia, but 
none with oxalate of ammonia. It was a phosphate n6t 
-only ofr-accouot of its fusibilHyjbfctbec&use a cordy ‘Up- 
-pearance was -occasioned 'by -fhfe *cii*td¥ejust ! theft tfbhiti 
vjfitb sulphuric acid, On odding it ^ lhhe water# Neither 
was k soluble, like phosphate-of lime, its phospWorie'actd, 
The quantity of this pmfeipitato waatb^tninnte for deCrfiWe 
experiments, bat ftom those related, it seems probable that 
it was phosphate Of Mkfcgubsia, which was dissolved, os Will 
‘appear presently, iit phosphoric acid, and precipitated by 
ammonia* 

\h). , TbO residuary liquid (g), after the precipitation by 
oxalate Of ammonia, being evaporated td dryfksfs/wa^easify 
ascertained to tfbpboKphate of ammonia, With indications of 
a minute piwp^on-of.onlpftitte, 4 ^ 1 * '' ' 

(i). It remains onlytd ndttCe tht iftdisrtrttlMe iriot^yiri 
: ®8fufhitie acid ( jfl, ffbVttd tt'to grbff'soft^t&d thepfirrtslfo 
i cohere v odec Vhe bkiWpipefmid witb » i bttie 1 pOtasli 'it i rea- 
dily tnefted tntd*an opaque glftbtfle. 


8. To 
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8. ( To obtain^ rpore satisfactory proof of the presence 
of sulphur, forty grains of charred expectorated matter 
wene^ept in a stpte of ignition in a platina crucible, with 
another, ip verted qveri| v to exclude completely the escape 
of £as, for two houiiT s After cooling, the smell of sulpliu- 
retted hidrugeo gas' was very evident, on the addition of 
dilqteA muriatic acid, and even of water only. Silver was 
taynibbeq, and paper welted with liquid acetite of lead was 
blackened by this gas. In some of the experiments, while 
the charcoal was burning off from the charred expectorated 
matter, 1 perceived the smell of sulphur, and perhaps of 
phosphorus. 

* 

(To be concluded in our next.) 


92 $ 
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On the Nonabsorption of Oxigen in Respiration , in Reply to 

Mr, Acton, by J. F. 

To Mr. NICHOLSON. 

SIR, 

My former remarkf op Mr, Acton’s communication were Defence of Mr. 
designed to rescue Mr* JEJtis from the imputation of ** per- ^'ch^'lTof 
verting the experiments” of Mr. Bichat.—My present aim self contradic* 
is to defend the samy writer from thy. charge of contradict- lion * 
ing himself. . “ If,” says Air, Acton, “ two experiments of. 
an, opposite nature, mentioned doubtless to prove the truth 
of tiie general proposition, can be considered a contradict 
tion, ihen lias 1 Mr. Ellis contradicted himself.’*. To this I 
reply, that a general proposition'may be supported by dis¬ 
similar proofs,, which require experiments of an opposite 
nature, without involyiug any contradiction t and such I 
take to be the case in the experiment* referred to by Mr. 

Acton* To Rrpve, &iai air does not naturally enter int6 the 
Uood, Mr. Ellis q botes an experiment of .Hales, who in¬ 
jected a,r ipto tjvaJi^p of an animal, but.it did not enter 
the vessel** As a farmer argument against this opinion, 

Mr. 
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* Mr. E^lis also states, that, if air be made to enter the blood, 
it quickly destroys life; and he refers for proof of this to 
an experiment of Mr. Bichat, who not only, like Dr. Hales, 
injected air into the lungs, but emi/fxdgit there, by which 
means it did enter into the blood Vessels, and speedily 
proved fatal. Where now is the contradiction ill all this? 
Two different positions, tending doubtless to the support of 
one general proposition, were, by these experimeiRS to be 
established; and, if the experiments be deemed correct, 
they go directly to fulfil their destined purpose. In his zeal 
against the general proposition, Mr. Acton seems to have 
overlooked the varying nature of-the proofs adduced in its 
support, and he thus sees contradiction in'opporite experi¬ 
ments directed to the establishment of dissimilar truths. 


Me&rs. Allen In my postscript 1 observed, that the late experiments of 
foundIh^oxi- Messrs. Allen and Pepys seemed to support Mr. Ellis’s opi- 
gen lost in re. nion, that “ all the oxigen gas lost in respiration was to be 

vertwTinto*car- ^ oan ^ * n th® carbonic acid produced.” As Mr. Acton pro- 
bonic acid. nounces this an u inaccurate and unfair statement,” I must 
beg leave, in justice to myself and to those gentlemen, to 
deliver a short abstract of their experiments nearlyin their 
own words. In the analysis of the respired air of thirteen 
-experiments, in yach of which nearly from 9 to 4000 cubic 
inches of. air were once passed i&Hrough the lungs, arftJ in 
one instance little less than lOOoij), where “ the breathing 
was nearly natural, the operator s&fc&y fatigued, and his 
pulse at the end of the experiment (which lasted front 9 to 
24 minutes) not raised more tfian about one beat in a mi¬ 
nute,” these gentlemen found the quantity 'of oxigen gas 
and carbonic a*ud, taffen'together, to amount always'to 4l 
parts in the hundred, which exactly corresponded to the 


proportion of oxigen gas, previously ascertained to exist in 
the respired air: wherefore they concluded, '* that the 
quantity of carbonic grid gas emitted is exactly equal, bulk 


* for bulk, to oxigep consumed.” This conclusion is 
just wr bat it should be,"a simple expression of the fact, and 
ppthing more; and it goes entirely to sbpport the opinionof 
Mr. Ellis, tq^whjch l before a flu fled. ^ ' k * 

In some cases But in twootber experlments/whicVlasteddnly two or 
Jiuweveroxi- three minutes, Where not more Bian dbd cubic inches of air 


were 
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were employed, ttfiich w^e passed eight or ten times through gen disappear* 
the lungs, “ until respiration became extremely laborious, td ‘ 
with a great sense of oppression and suffocation in the 
chest, indistinct vision, buzz in the ears, and at last per¬ 
fect insensibility,** the ozigen and carbonic acid expelled 
amounted together only to 14 or 16 parts in the hundred, 
instead of El, as in all the former experiments; and there* 
fore -wlfei, as iu these experiments, “ respiration is attended 
with distressing circumstances, there is reason,** say these 
gentlemen, “ to conclude, that a portion of oxigen is ab¬ 
sorbed.” This conclusion, however, unlike the former, evi¬ 
dently involves matter of opinion, as well as matter of fact. 

To the fact, that a portion of oxigen was lost, 1 readily as- This supposed 
sent; but to the opinion, that this oxigen was absorbed, I retained^*** 
must beg leave to demur. The two series of experiments lungs, 
differ not less in their chemical results, than in their effects 
on the animal system; and although these gentlemen, at 
the commencement of their excellent memoir, seem to have 
been fully aware, “ that the deficiency in the respired air 
principally arises from the difficulty in bringing the lungs 
precisely to the same state after as befbre the experiment,*’ 
yet they appear to have passed by this consideration in 
forming the above conclusion; and have thus been led^to 
consider the mere disappearance of a portion of the in¬ 
spired air as a proof of its absorption by the blood , when, 
in reality, it proves nothing more than its retention in the 
lungs. 

1 haye thus endeavoured to separate fact from opinion in 
these experiments; and, if I mistake not, the fact is with 
me and Mr. Ellis—the opinion with Mr. Acton. 

’ J. F. 


REMARKS* 

As it is but equitable, that eveiy writer should be allowed Controveisyie. 
to defend the. opinions pf himself or his friend, as far as 
may be done without indulging endless or unnecessary con¬ 
troversy, the preceding paper has been* admitted: though I 
apprehend nothing remains new to be said on eithejr side, 

unless 



< ON TUI: NONABIORrntt* OF OX!REN IN RESPIRATION. 


% unless fresh facts can be adduced that njay tend to decide 
the peitot at issue. ^ 

THie oxigen I would just observe however, that J, F.’s mode of ac- 
some case-Tof 1 count, ng f° r the deficiency of the proportion of oxigen in 
respiration not the last two experiments of Messrs. Allen and Pepys quoted 
simpiy retained jjy hi m appears to be founded on an erroneous idea. Those 
gentlemen did not ascertain the absolute quantity'of oxigen 
in the air after respiration, the^ merely determiOevMie pro- 
portions of oxigen and carbonic acid to nitrogen in a given 
quantity; consequently, whether the air left in the lungs 
at the end of the experiment werC more or less, this air 
would have nearly the same proportions of oxigen, caibonic 
acid, and nitrogen, as that ih the gasometer; so that no 
surplus in the lungs would account for the deficient propor¬ 
tion of oxigen. 

TMmode of .There is another remark may be made on this subject. 

conducting the ^he O p era j or i n the experiments of Messrs. Allen and 
experiment _ , _ 

show* tins. Pepys, draws the air into his lungs trom one vessel through 
one tube, and then breathes it out through another tube 
into another vesseland this he continues to repeat a con¬ 
siderable number of times, all communication between his 
lungs and the external air being completely cift off both in 
Apifatiou and inspiration. Consequently all the loss of 
quantity in the result,'that can be ascribed to the lungs- 
being less completely emptied’at one time than another, 
must be the surplus, thai ihp kinds' ren in after the last ex¬ 
piration above what they retained after the expiration pre¬ 
vious to commencing the experiment. , In the third^experi¬ 
ment of Messrs. Allen Sind Pepys [see Journal, vol. XXII, 
p. 183] this loss is only v four cubic inches, which might be 
•ascribed to such a cause: but in several others it is upwards 
of thirty, and in * the eightlj the loss is sixty-two cubic 
, inches, which is surely much too great to be accounted for 

rJcuiation of" in this way. I am inclined to suspect, that Messrs. Allen 
Ivlevas. A.&l'. a „d Pepys themselves, when they ascribe the deficiency 
«« principally to "the impossibility of bringing the lungs to 
the same state after forcible expiration” [ib. p. 187}, <fi- - 
vided the quantity thus disappearing among the total num¬ 
ber of expirations made; for this remark 4s introduced by 
the following words: “ The smallness of the deficiency 

[18 cub* 
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[18 cub. inches], notwithstanding the experiment occupied 
minutes, &e.” But the duration of the experiment* 
could have no effect on the result as far as it was owing to 
the cause in question, since this is simply the difference be¬ 
tween the air retained .in the lungs previous to the experi¬ 
ment and-after its conclusion, whether the experiment con¬ 
sisted of a single inspiration and expiration, or of a thou¬ 
sand. tf. 




XIII. 

Observations On the Pickle of Violet «, considered as a Re¬ 
agent ; and on the Advantage of Salting Vegetables , from 
which Distilled Waters are intended to be made: by Mr. 
Descroizilles, Sen.* 

In chemical analyses, when we wish to detect the pre- Simp of vwlrr* 

•ence of uncombined acids or alkalis,'or of alkaline sub- apl to st,oil 

carbonates, the most usual test is sirup of violets. But 

this has so.me inconveniencies, as it is very apt to spoil. Ac- A srf . ^ 

cordingly it occurred to me to try what 1 call pickle df vio- sion preferafcJw 

lets, and I found it answer extremely well. The following 

is my mode of makiug it. * 

On the petals of the vjplet slightly pressed iuto a small Mod.* of'pw- 
pewter measure, pour double'their weight of boiling water, P ar,H * ,u 
and stir them together. Cover over the measure, and expose 
it for a few hours to a heat somewhat greater than that of a 
waterbalh: after which let the liquor be strongly pressed 
out through a very clean linen cloth. Weigh the infusiop 
accurately, and add to it on| third of its weight of common 
salt, stirring it till this is dissolved. Very hue white salt 
should be chosen, as this'Contuin9 little or no earthy mini- ' 
ate, which would be detrimental to the colour. In a small 
phial corked this wilt keep without alteration*, though ex¬ 
posed to various degrees of temperature, and even to the 


• Anodes da Chunk, vst. LX YU, p. 80 * 
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rays of the sun. As a reagent it is far preferable to the best 
sirup of violets*. 

It may be presumed* that several other blue flowers* as 
those of the iris* larkspur* &c.* would afford a pickle of 
sufficient sensibility. Hie latter I have tried with success. 

To use this blue pickle* dip into the phial the end of a 
little stick, or of a match with the brimstoned. part broken 
off; and with this end touch a clean earthen plute-in vurious 
places. On one plate you may mal$e thirty such spots for 
trial* each of which will not require above a quarter of a 
drop: so that a few drachma of this pickle will last a twelve- • 
month, though you have frequent occasion for its use. 

It appears that the utility of common salt in preserving 
vegetables required to be brought from a distance, for the 
use either of the- apothecary or perfumer, has not been in 
general sufficiently understood. Hilary Mariu Rouelle* 
whose pupil I was, perfumed his laboratory during a whole 
course of chemical lectures in the winter of 1775 by dis¬ 
tilling roses be had salted in the month of june. The rose¬ 
water he obtained, being mixed with sugar and alcohol, 
formed a delicious cordial. I have kept ajar full of salted 
roseleaves in my laboratory these three years* and their per¬ 
fume has lost nothing of its strength or. sweetness. They 
may be salted in the following manner. 

Take a kilogramme fpd half [4lbs, troy ] of rose- 
leaves, and bray them, for two or three minutes with one third 
their weight of common salt. Ttte flowers, bruised by fric¬ 
tion with the grains of the salt* will presently give out their 
juice* and produce a kind of paste of little bulk. This you 
will put into an earthen.vessel* or small cask* and proceed 
in the same manner, tilt you have filled it. All your rose- 
leaves being thus salted in due proportion, you will stop the. 
vessel close, and keep it in a cool place till wanted. 

Whenever you think proper, you may proceed to distil 
this fragrant paste at your leisure, putting it into a com¬ 
mon still, and diluting it with about double its weight of 
pure water. Thus you will neither be hurried by the' season, 

* Id 100 parts of sirup there are 66 of sugar, which often contains 
some lime, lu 100 parts of the pickle there are but S5 of salt. 

nor 



OXALIC ACID llfDHUBAM. 


235 


nor inconvenience^ by distance; for during the winter you 
may distil at Paris herbs salted long before in places the 
most remote from the capital. 

According to some, distilled waters thus'obtained are more Applicable to 
fragrant, and at the 4 same time yield more essential oil. 

Lastly I would add, that this mode of salting may be ap- will not keep, 
plied to some very useful purposes. For instance, if it be 
true, 'that the waters of some herbs will not keep the year 
round, though distilled with the utmofl care £these herbs, 
if properly salted, will keep; so that they may be distilled 
when wanted, and their water employed while in full pos¬ 
session of its medical virtues. 


XIV. 


On the Existence ofOxaHe Acid in the Leaves and Stalks of 
the Rheum palmatum, or true Rhubarb ; by Mr. B. L*. 


I 


Oxalate of 
lime in rhu- 
bark root,' 


Juice of the 
leaves A stalks 


T is well known, that Scheele observed the existence of 
oxalate of lime in the root of rhubarb; but I am not ac¬ 
quainted with any person’s having examined the juice, ftalks 
and leaves, of the rheum palmatum. Mr. Vogel and my¬ 
self, surprised at the quantity of free acid in this plant, 
endeavoured to ascertain its natuse. 

We first potinded the leaves and stalks in a wooden mor¬ 
tar, expressed the juice, and filtered it. 

It was clear, with a slight yellowish tinge. Its smell was its properties, 
weak, and somewhat like that of melilot. Its taste was evi¬ 
dently acid, and it reddened the paper and infusion of lit¬ 
mus very powerfully. • 

The pure alkalis and their carbonates changed its colour 
to a deep brown, without occasioning any precipitate. 

The oxalate of amnfioniu produced no change in it. 

With limewater a whitish precipitate was formed, insolu¬ 
ble In water, but soluble in adds. 

The muriate of timer likewise occasions a very copious 
white precipitate, insoluble'in water, but soluble in nitric 
acid. 


Examined 
with different 
reagents. 


* Annates da Chimie, vol, LXVIT, p. 91. 


The 
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The precipitate produced in it by acetate of lead ia of* 
yellowish white. 

That by nitrate of mercury ia white, and ip a great mea¬ 
sure soluble in.rtitric acid. ... 

Nitrate of silver, produces the sanfjp phenomena. 

Muriate of tin gives a yellow' precipitate with, it. > 

Contains a free “Thefe preliminary trials show : 1, that a free acid exists 
-d-U.p in the plant; 2, that this acid is analogous to the oxalip, 
which 'is demonstrated by the precipitates obtained with 
limewater and muriate of lime : 3, that the oxides of lead 
aud tip seize on a colouring extractive matter: 4, that this 
juice holds no calcareous salt in solution, since no precipi¬ 
tate is produced in it either by the pure alkalis, or their car¬ 
bonates, or oxalate of ammonia. 


The juice dis¬ 
tilled. 


No acid came 

over. 


Residuum 


contained 
superoxalate 
of polish, 

and some acid. 


Desirous of ascertaining whether any volatile acid existed 
in this liquor, we distilled the filtered juice in a retort on a 
sand-beat* Whut came over was a perfectly cle$r, water 
with a~sligbr aromatic sip ell, not acid, and yielding but a 
slight precipitate with acetate of lead, which precipitate was 
soluble iu nitric acj^. We perceived no efttfct from lime- 
water, baryteswater, or muriate of tin. 

What remained in the retort wus evaporated slowly till it 
bad acquired nearly the consistence of a sirup. At the ex¬ 
piration of fpurwnd twenty hours a pretty large quantity qf 
small crystals were found,at the bottom of the saucer, which* 
when separated and washed, exhibited fdl the characteristics 
of acidulous oxalate of potash. 

The supernatant fluid was highcoloured, and yielded no 
more crystals by evaporation. It contained scarcely-any 


more oxalic acid, for it formed no sensible precipitate 


either with limewater or muriate of lime, yet it was verg 


sour. , - 

probably the Though the distillation of the juice, as mentioned above, 
•cetous* yielded no acetic acid, we are inclined to believe, that this 
acid exists combined, or retained by the eefoiifing,extrac¬ 
tive matter, as is the case with the juices of a (great number 
of plants. 

The r«iduum The evaporated mass reduced to the state of powder We 
dried, and digested in alcohol at 40. The alcohol acquired a light 
tr otte d wuh y e p ow tinge, and was acid; but the acid was npt the oxalic. 

Indeed 
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Indeed it is well known, that the acidulous oxalate of pot¬ 
ash is scarcely soluble in thfs menstruum. 

The residuum that was insoluble in alcohol contained 
acidulous oxalate of potash. Being calcined and incine* 
rated m a platida cfacifcicy a very alkaline, white, melted Pot . ai,tl found 
mass was obtained. 2$s conceutrated solution, changed the 
acid sulphate of alnmine into alum. This substance there¬ 
fore wds nothing blit nlariy piwe potash, a little carbonated, 
and cont&ntng'a eery small quantity of sulphate and ^mu¬ 
riate of pdtaslH. ■ •* 

From this examination *tff the juice of the stalks and Results, 
leaves of the rheum palmntum, or true rhubarb, it follows, 
that it contains, l, l a pretty large quantity of acidulous 
oxalate of potash: 2, an uncrystal lizable acid combined 
with the colouring extractive matter, which is analogous to 
the acetic aejd, and. in this state exhibits some of the pro¬ 
perties ascribed to the acid termed malic: 3, and lastly, 
that the presence of this acid confirms in some measure the 
experiments of the celebrated Scheele. We need not be at 
all surprised t<Whd oxalate of iiipe in the root of rhubarb, ( 

since an acidulous oxalate of potash is obtained from its 
leaves. 

Rhubarb is not the only root, that contains oxalate of Various root* 
lime, for Scheele found it iueevenad others; but as this salt [° t e'lime" 
exists in theoi in very small quantity, he employed a parti¬ 
cular process to separated^ which we shall insert here, to 
save trouble to those who would institute similar inquiries. 

Cut and bruise the roots, and pour on them muriatic Method of 
acid diluted with a great deal of water. Leave them to di- detectin B **• 
gest a few hours; then filter the solution, and saturate it 

with ammonia. If the roots contain anv oxalate of lime, 

1 • \ 9 

this salt will be dissolved by the acid, and precipitated by 
the alkali. 

• » ■ i t * 

The following substances afforded this chemist more or Root* in which 
less oxnlute of lime. 1, the roots of alkanet, parsley, car- J. 1 been 

line thistle, turmeric*- white dittany, fennel, ried gentian, 
swalloww.ort, patience dock or rhubarb, liquorice, man¬ 
drake, resthurrow, Florentine orris, soapwort, squill, tor- 
mentil, valerian, sedoary, and ginger; and £, the barks of and barks, 
cafcarillu, cinnamon, elder, add siinarouba. 


XV. 
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XV. 

Analysis of the Aplome: by Mr. LAUGrER*. 

Found on the Mb. Haiiy bu given the name of aplome to a stony 
Lena! ^ thc substance found in Siberia on the banks of the Lena. We 
are indebted for a knowledge of the place whence it is brought 
to Mr. Weiss, who has parted with his collection to govern- 
some re- ment. The aplome has some resemblance to the garnet and 
game*and ido- ^ ,e i^ocraae, or brown hyacinth of volcanoes. It differs from 
era. the former in its specific gravity, which is 3*444, though it 

cry si alii res like the dodecaedral garnet; and from the latter 
in its primitive form. The figure of the crystals of the aplome 
seems to indicate, that they are the result of a decrement by 
a single row on each edge of a cube. “ This decrement,” 
says Mr. Haiiy, “ is so simple and elementary, that I had 
selected it for the first in explaining my theory of the struc¬ 
ture of crystals.” This induced him to give it the name of 
Aplome, or simplicity. 

Loss by calci- The aplome loses by calcination two permnit. A hundred 

TVeaMd with parts of aplome reduced to fine powder were treated with 
potash and mu- four hundred of caustic potash. A red heat kept up for 
nsta, * c * d ‘ half an hour produced only a pasty fusion. The mass when 
cold was of a bottle green colour. The muriatic acid com¬ 
pletely dissolved it. This solution, treated in the usual way, 
gave for every hundred parts of atumine 

Its component Silex ....4b 

Alumine .. ; 20 

Lime . 14*5 

Ojpde of iron. 14*5 

Oxide of manganese .. 2 

A mixture of silex and iron • • 2 

Loss by calcination ••••••.. 2 

95 

Loss .«•••••• 5 

100 . 

• Journal de Physique, vol. LXVII, p. 392. Abridged from the An¬ 
nates de Mus£e. < 

This 
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This analysis shqws, that the aplome cannot be considered 
as any of the minerals yet known. 

Undet these circumstances it seems to me, when the re- Anewfpeeaes. 
suits of analysis are not sufficiently decisive to settle the 
point, it is indispensably necessary to combine with its re¬ 
sults the geometrical and physical properties of the mineral; 
and if we take this course here, which is unquestionably 
admissible, we shall be led to consider the aplome as form¬ 
ing a distinct species. 


SCIENTIFIC NEWS. 

Wernerian Natural History Society • ' 

lT the meeting of this Society on Saturday the 13th of Mineralogy off 
january last, the Rev, Dr. Macknight read a Mineralogical Ben Ledi. 
acccouut of Ben Ledi, and the environs of Loch Katterin. 

The description of the rocks in that district (which consist 
of mica-slate, and clay-slate, with an overlying conglome¬ 
rate,' formed at a lower level from the debris of primitive 
mountains) tended, in the author’s opinion, to illustrate 
one branch ofthe Wernerian doctrine, respecting the order 
of formations "in the mineral kingdom. It also appeared, 
iu confirmation of another principle iu the Geognosy, that 
the direction from SW to N E of the strata composing the 
Highland mountains, corresponds to what hats been observed 
in general relative to the bearings of the primitive strata iu 
the crust of the Earth. Such u uniformity of direction, it 
would seein, could hate resulted only from the action of 
powers in nature that are 'slow and regular in their opera¬ 
tion ; and must be referred to some origins I law, which, 
later discoveries render it probable, will be found to depend 
on the constitution of the terraqueous globe with regard to 
magnetism and electricity. 

At the same meeting, the Secretary laid before the Society Meteorology* 
a communication from Mr. Scoresby junior of Whitby, of Greenland, 
comprising a meteorological journal of three Greenland 
voyages; with remarks on the effects of the weather on the 
barometer in Greenland ; and on the different crystalliza¬ 
tions of snow to be observed in high latitudes. 

Mr. Singer, of the scientific institution. Princes street. Lecture* 
Cavendish square, intends to commence a course of fourteen 
lectures on electricity, introductory to his course ou electro¬ 
chemical scieuce, on the 6th of march. 

ERRATUM. 

Vol. XXIV, p. 374, line 26. Fat nitrogen read hidrogen. 
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A mineralogical Outline of the District containing the Alumi¬ 
nous Schistus, in the County of York , with the entire 
Process practised in the'Manufactory of Alum: to which 
is added an Analysis of the Sulphate of Alumine, and the 
Supersulphate <i f Alumine and Potash , with practical Ob¬ 
servations and Remarks: communicated by Mr. Richard 
Winter. 

The stratum of aluminous schistus bordering upon the g tMta# 
sea, presents cliffs that are iu general precipitous. Their 
height is from 100 to 750 feet. 

The sea has made, and is continually making considerable Sea en croach- 
incroachments upon the land, particularly to the southward ing on them, 
of Whitby. The abbey, built in the year (>56, was situate 
near one mile from the sea; at present the distance is not 
200 yards. 

This wasting of the piiffs.'is principally occasioned by the Owing to do- 
decomposition of the schistus from exposure to the atmos- composition, 
phere, and the subsequent actitin of the wind, rain, and 
breakers of the.ocean. In walking under the perpendicu¬ 
lar parts of th£ cliffs considerable danger is to be appre¬ 
hended from the fragments of stones &c. continualJy^falling 
down. Severul instances have occurred of a very unfortunate 
Vol. XXV. No. 114.—April 1810. R nature, 
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nature, from a want of precaution, and of a knowledge of 
. these circumstances. 

The stratum The stratum of aluminods schistus is about 99 miles in 
I)LwrionE? & width, extending from 10 miles to the southward of Whitby 
W. to 18 miles to the northward. The general direction of the 

stratum is from east to west, as may be inferred from its being 
found in the interior of Yorkshire nnrl Lancashire. 

The sea roast Those places immediately upon the coast are, however, 
Ku'K'rk,‘ hemOSt e % ble for the erection of alum works, as they pos¬ 
sess advantages, which it is absolutely necessary the ma¬ 
nufacturer should embrace. The immense quantity of re¬ 
fuse schistus and rubbish (as the covering strata of the alu¬ 
minous schistus are called) to be removed, renders it requi¬ 
site to erect the works in such situations as to be able to get 
rid of these substances with the most expedition and the 
least expense. The charges for draught work is materially 
diminished, as the coals are brought by sea from the ports 
of Sunderland or Shields, and delivered at the manufac¬ 
tory: but in t^iose works situate in the interior, they lie un- 
/ der a considerable expenditure for carriage, from which the 

other is exempt; so that we need not be surprised at the 
gradual reduction of the works in the interior from seven or 
eight to only one remaining. 

Of the Strata reposing upon the Aluminous Schistus. 

Covering strata The strata, which are generally found covering the schis¬ 
tus, arc alluvial soil, sandstone, ironstone, shale, and clay. 

Minerals of the same species, as are found in the super¬ 
incumbent strata, may be collected with the greatest facility 
upon the seashore with additional fossils cast ashore by the 
wave!, after having been brought down by the rivulets, or 
fallen from the cliffs, and afterward washed by the action of 
the tide *. 

Slones eon- The variety of agates, and fossil wood converted into 
tamed in diem agate, are numerous, and equally beautiful with those 

the shore, with brought from Germany, and admit of as high a polish. 

The cornelian, mocha, onyft, opal, and chalcedony, are 

* Any person, who nay be desirous of obtaining any of the mineral 
productions of this neighbourhood, may be supplied on application to 
me, by letter or otherwise. 


found 
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found in beautiftil specimens, and are sought after with othersubstan- 
avidity; they are chiefly cut into seals, bracelets, rings, and ^thlTwjwJsf 
other ornaments. 

Garnets are found imbedded in quartz. These occur but 
rarely. 

A’ variety of flints resembling the Egyptian pebble are 
very common; these, when broken, present a number of 
concentric lines, resembling the different yearly growths in 
timber; and variously coloured. Sometimes fossil echini 
are found enclosed in the flints, others contain cubical py¬ 
rites. 

Jaspers of a red and green colour, elegantly variegated, 
occur in abundance. 

Some of the nodules of quartz contain very fine small 
rock crystals, regularly formed. 

Mica is soirihtimes to be met with in the sandstone strata. 

Two species of hematites, or bloodstone, red and green. 

The green is very scarce. 

Pieces of amber are sometimes thrown ashore by the sea. 

Coral is also found but of a very interior kind. 

The os sepiee, or bone of the cuttle fish, is common, the 
fish itself is often cast ashore. 

The madrepore are frequently to be met with. 

Puddingstone, porphyry, granite, and whinstoneare found 
in masses of various sizes. 

The metallic ores are less numerous. Iron is the most 
predominant. 

Mangauese is met with in small quantity, in the state of 
a black oxide. 

Lead has been found crystallized, but the specimens are 
rare. 

The sandstone strata are found of various qualities, sel- San( j slone 
doin very white, generally of a brownish red: sometimesstiata, 
the quantity of ferruginous matter contained in them is so con¬ 
siderable, as to make them very hard. Even the softer kind 
of sandstone, by exposure to the atmosphere,, is found to 
grow much harder, so that it is very useful in building. The 
thickness of the strata varies from four yards to upwards of 
fifty: the general inclination or dip is to the S. W. 

Immediately under the sandstone strata are to be found springs. 

R 3 • springs 
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Coal and jet. 


Clay. 


Ironstone. 


1 

Ftrtsi’c found 
'iu the*ctiibius 


springs of very good water, some of thetfi highly impreg¬ 
nated with iron, united with carbonic acid gaspthe acid be¬ 
comes disengaged by exposure to the air, and a copious 
precipitate, of the rroa, of adblbred Colour is deposited. 
The temperature of several of these springs is from 44° to 
46° Pah. uniformly throughout the year. 

Under the sandstone is frequently found a seam of coal, 
or jet, of an indifferent quality. Sometimes these occur 
enclosed in the substance of the sandstone, but they rarely 
exceed two inches in thickness, and are of no great extent. 

The clay is chiefly alluvial, or derived from the decom¬ 
position of shale. The colour is generally of a bluish gray, 
sometimes of a yellow ochrey colour. The thickness of the 
strata may be averaged at two feet. 

The ironstone is found in loose or broken strata, from 
two to twelve feet thick; the quality is much iufeiiov to 
those seams of iron ore found in the aluminous schistus, no¬ 
ticed hereafter. Its specific gravity is‘about 3*1. It may 
here be remarked* that; the whole of the strata are traversed 
by veins, intersecting'each other at right angles, in a south¬ 
erly and an easterly- direction. The masses, both of the 
schistus and sandstone, always appear in the form of solid 
parallelograms, Occasioned by the crossing of the veins, 
the longest side of the solid lying between N. and S. 1 
have noticed, that, when the stratum of clay has been unco¬ 
vered for a considerable time in the summer season, on the 
abstraction of water from the clay it cracked in regular divi¬ 
sions, of the same reetjarfgufar figure as those visible in the 
sandstone and schistus. This observation on the regularity 
of the divisions assumed by ulutnine in drying is noticed by 
Chaptai (Chemistry applied to the Arts, vol II, p. 46). Per¬ 
haps the formation of the basaltic piHurs may have been 
effected by this combination of fire and water in some gra¬ 
dual manner. 

Of the Mineral and Fossil Bodies Jound in the Aluminous 

Schistus . 

t 

A very pure native alumine is found ehefostti in a no- 
dule of stone resembling indurated clay. Several Species of 
ammonites are found enclosed in an argillaceous ironstone 

of 
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of a double conv< x form. Two or three species of nautili 
occur, these lust ,are rarely found in a perfect state. The 
belemnitae are very abundant. The trochit* are found, but 
not in gieat abundance. The fossil vertebrae and other 
boues of animals are frequently fou,pd, ilie form of which 
has been but little deranged. I found a part of the os 
fenioris of an aniuml with the trochanter and the foramina 
very evident ; the part where it was broken measured 4*2 
inches in diameter, so that its length when in a perfect state 
may be inferred to have been at least 4 feet. The shells are 
numerous, of various species, and some of these are in a state 
of g-eat preservation. 

Naphtha is sometimes found enclosed in an ironstone of a 
globu'ar form. Jet is found in abundance, frequently the 
liiturninizatioii is not peifect, and one part of the substance 
presents us with pure jet, while the other is still in the state 
of petrified wood : in this state it is» most commonly found, 
in breaking up large masses of iron ore. 

There is an i. .mense quantity of red iron ore, found in 
strata, at tliede^ih of about 200 feet from the top of the 
aluiMnou- '•tiuta : the thickness of these seams of ore vary 
from abi*‘\t a 4tw inches, to about 2 feet. In some situa¬ 
tions four or live of these strata are found alternating with 
sc’- ^ ii • The spe< ifir gravity of this ore is from 3'4 to 4*2. 

It * n ii .ins, upon analysis, fiom 30 to 60 per cent of iron, 
coii.ui ed with oxigen, phosphoric arid, lime, alumine, and 
sil« Considerable quantities of this ore are collected, and 
car:led down to Newcastle, and smelted at the founderies 
erected there for this purpose. 

Sulphate of lime is found crystallized in radiated and 
striated crystals; but this is at considerable depths in the 
rocks. 

Carbonate of lime is generally found crystallized, filling 
the veins which intersect the aluminous schistus. The thick¬ 
ness of these veins of crystallized carbonate of lime is gene¬ 
rally 0*5 of an inch, and they are of considerable depth. 

An ingenious landscape-painter, and a good Mineralogist, New variety of 
Mr. Bird, of this place, has recently discovered a new vari- aiuI ® *°ek* 
ety of alum rock, containing silex and sulphur, with oxide of 
iron. This rock effloresces on exposure to the atmosphere,* 

and 
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and a sulphate of alumine is produced. The stratum is of 
great extent, and inestimable value. I am not permitted to 
point out its situation. 

The aluminous schistns is generally found disposed in ho¬ 
rizontal laminae. Sometimes it exists in the form and ap¬ 
pearance of indnruted clay ; in fact the whole of the upper 
part of the stratum resembles indurated clay, when first 
wrought; but by exposure to the atmosphere it suffers de¬ 
composition, and crumbles into thin layers.' The upper 
part of the rock is the most aburfdant in sulphur, and the 
deeper they work into it, the quantity of sulphur decreases, 
and the bituminous substance increases, and the rock be¬ 
comes more hard and slaty; so that a cubic yard of rock, 
taken from the top of the stratum, is as valuable as 5 cubic 
yards taken at the depth of 100 feet. 

When a quantity of the schist us is laid in a heap, mois¬ 
tened with sea water, it will take fire spontaneously, and 
will continue to burn until the whole of the combustible 
materials are exhausted. 

A considerable part of the cliff some years ago fell down 
in a situation where it was exposed to the sea at high water; 
in a short time afterward combustion had taken place 
throughout the whole extent of this small volcano, and it 
continued to burn for two or three years before it became 
extinct. Does not this fact explain the nature and cause of 
volcanoes ? This point I am aware has been ably illustrated 
in the spontaneous inflammation of pyrites, the artificial 
volcano of Lemery, and more particularly by the indefati¬ 
gable Spallanzani, and Sir W. Hamilton. 

The whole extent of the aluminous strata bears evident 
marks of a volcanic nature. It is intersected by whin 
d) kes, and wherever the coal strata come in contact with 
these dykes, the coal is charred to some distance. Wood i* 
also found in every part of the schist us converted into char¬ 
coal. Jet appears to be some vegetable substance, that has 
been acted upon by considerable pressure, and some degree 
of heat, not sufficient to convert it into charcoal; it fre¬ 
quently has the appeurance of a cylinder having undergone 
an immense pressure, and the centre filled with pyrites, 
lire accumulation of sulphur towards the top of the strata, 
as if it had been sublimed—these facts seem to countenance 

the 
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the idee, that this is a volcanic country, where the degree 
of heat has not been sufficient to put the rocks into a more 
rapid state of combustion; or. for want of the access of 
the sea into the interior parts of the Earth. Who can de¬ 
termine, that nature has not yet remaining rocks, which maj 
become volcanoes in some future ages, when the sea has 
found a sufficient inlet into the bowels of the Earth. 

The observations I have made with regard to the chemi¬ 
cal nature of the schistus .are merely indicative of the sub¬ 
stances contained in it. Indeed experiments would ohly 
exhibit a .conjectural, and not a real analysis of the schistus, 
unless a considerable number of them were made, at differ¬ 
ent depths, and in yarious situations of the stratum. 

The colour of the aluminous schistus is a bluish gray. 

Its hardness differs; at the top part of the strata it may be Characters of 
cr i in bled in pieces between the fingers, at a considerable 
depth it becomes as hard as roof slate. The specific gravity 
is about ‘2 48. 

Alcohol digested upon it, and afterward evaporated, 
leaves a residuum having all the properties of petroleum. 

Olive oil, digested upon the schistus, acquired a dark 
brown colour, most probably from bitumen. 

Exposed to a red heat for a considerable time it loses 15 
per cent, and assumes a whitish colour, if taken from the top 
of the rock, and a dull red colour, if taken at about the 
depth of 40 yards. 

Dilute sulphuric acid was poured upon a portion of the 
schistus; and upon adding prussiate of potash, an abundant, 
precipitate of prussiate of iron was thrown down from this 
solution. 

Ammonia precipitates a very considerable proportion of 
alumine, amounting to 30 per ceut, in some instances. 

* Oxalic acid discovers the presence of lime and magnesia. 

Fused with an alkali, muriatic acid precipitates a large 
proportion of tilex. 

Hence the aluminous schistus contains silex, alumine, 
magoesia, lime, oxide of iron, bitumen, sulphur, and water. 

Of the Calcination and Lixiviation of the Schistus. 

The covering strata are removed previous to working Method of 

the working it. 
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M'thoPbf the alum rock (as it is generally called). The.ftewujng of the 
ecfibtu£ thC roc h is performed with picks and javelins ;’and it is ccm- 
f veyed to the calcining place in barrows* so contrived, that 

the centre of gravity of the weight, is in u perjpendicularliiie 
-passing through the centre of the axle of * the w Keel*; by this 
means the men have nothing mijpre to do, Ihkb to keep the 
barrow steady, throw the weight of the suftlt'anec upon the 
wheel, by raising the handles, and direct the barrow upon 
the way, which is formed of cast iron plates, 6 feet in length, 
6 i^phesin breadth, and half an iffch thicfef j the&e plated are 
favfened into cross pieces of w&od J fi,xed into the ground, at 
the end of each plate. Ten of these borrows contain oft£ 
solid yard'of the rock. The expenses of working the rock 
vary according to the facility with which it "Van lie hewn. 
"When the distance the rock is to be harrowed is about 200 
yards, the rate for removing and hewing one cubic yard is 
about G^d. It is unnecessary to state, that the price must 
maintain a corresponding ratio with the distance to be con¬ 
veyed. The men earn about 2s. 6d. per day in the winter 

season, and Ss. in the summer. 

* „ 

The rock is poured out of the barrows upon a bed of fuel, 
composed of underwood, furze, 8c c. The dimensions of this 
pile of faggots is about four or five yards in breadth, and 
two in height; as^the rock is deposited upon the fuel, it is 
necessary that it should be broken into small fragments, 
that the combustion may take place with the greater faci¬ 
lity. When they have got about four feet in' height of the 
rock upon the faggots, fire is set to the bottom, and fresh 
rock continually poured upon the pile; other piles of wood 
are then placed alongside of the first, and they proceed as 
before, adding more rock, firing the fuel, &c. This they 
continue, until the calcined heap is raised to the height of 
90 or 100 feet, and from 150. to 200 feet in length and, 
breadth. Some of these heaps of calcined mine (as it is 
now called) will contain 100,0Q0 solid yards of schistus or 
rock. 

When the whole heap is in a state of combustion, a con¬ 
siderable quantity of sulphureous acid gas is disengaged, 
this they endeavour to prevent, bymoisteuing small schistus, 
nnd forming a kind of clay; with this they plaster the out¬ 
side 
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side of the heap, this however does not prevent the escape 
of the gas. in any"degree, hut it prevents the,wind from 
penetrating, and assists in preventing the cqjcihcd mine 
from falling, bty forming a kind of crust all over the heap 
this crust is soon decomposed by the action of rain, &c. 

The form of the places for calcining the rock in is badly 
calculated to prevent the escape of the sulphureous acid ’gas. 

If the combustion was effected in a building of the shape 
* of a smelting furnace, immediately upop the whole of the 
rock becoming ignited the openings might be closed, arid 
the gas preserved. I fiaye ascertained by experiment, that 
nearly qne half of the sulphureous acid gas is expelled by 
a red heat, continued for a considerable space of time. 

Every suggested improvement is considered as an in no- Difficulty of 
vation by the illiterate, and it may be truly said, to be more j^provemwit* 
easy to remove mountains than long established prejudices; 
the anxious manufacturer is seldom sufficiently master of 
his works, so as to be able to turn the scale of long esta¬ 
blished custom: and the most enlightened and scientific 
methods are entirely defeated, when trusted to the hands of 
workmen to carry them into execution. 

How little melioration can be expected among a class of 
people, where reason has never made any impression upon 
the mind! 1 would hail the man as a true patriot, who 
shall endeavour to disperse this cloud of darkness from the 
human race. 

The sulphureous acid gas, by absorbing oxigen from the 
atmosphere, is converted into sulphuric acid; this change is 
effected by means of the oxide of iron contained in the 
inim^ aud moisture. It would certainly be worth ascer¬ 
taining l.y experiment, whether the oxide of iron combined 
with sulphur in burning’ would no? yield Sulphuric acid if 
moistened with water. 

I am uwure that iron has a gVeater affinity for oxigen than 
sulphur has in the fire, f»ut m tfie’gfleat sedle of nature she 
observes laws peculiar to hettdff'tffe affinities observed in 
the salts of the ocean are corrtrar^ to^he orde* they appear 
in our tables, here, we find the'sufcrH portion ^f-sulphuric 
acid united to the lime; instead df 'forming a union with 
the soda, as mijght be inferred. Lime is found to decom¬ 
pose 



S50 


YORKSHIRE ALUM STORKS. 


I 


.pose the muriate ef soda. These, and other anomalies 
might be produced, but they are foreign to the purpose. 
Making ths 130 tons of calcined mine will produce 1 ton of alum. I 
**«». bare deduced this number from an average of 150000 tons 

of-calcined mine consumed. 

The calcined mine is steeped in water, contained in pits, 
that usually hold about 60 cubic yards. The water thus 
impregnated with sulphate of alumine, called alum liquor, 
is drawn off into cisterns, and afterward pumped up again 
upon fresh calcined mine. This is repeated until the liquor 
becomes concentrated to the specific gravity of 1*15; or 12 
pennyweights of the alum maker's weight. The half ex¬ 
hausted mine is then covered with water, successively, to 
take up the whole of the sulphate of alumine; these liquors, 
thus impregnated, are denominated strong liquor, seconds, 
and thirds. 

The strong liquor is drawn off into cisterns, to deposit 
the sulphate of lime, iron, and earth suspended in it. In 
order to free the liquor from these substances, they clarify 
it by boiling for a short time, which enables the sulphuric 
acid to exert its affinities with greater energy. After run¬ 
ning it from the pane, and suffering it to cool, the whole of 
the sulphate of lime, iron, superfluous alumine, and earth, 
are deposited; and the alum liquor is nearly pure. Where 
this precaution is*used, the alum is much better in quality, 
and almost entirely divested of the sulphate - of iron. This 
method is only practised at some of the works, owing to the 
additional quantity of fuel required, and consequently in¬ 
creased expense. 

The liquor in this state is carried by means of pipe/, or 
wooden gutters, into leaden pans. These pans are made of 
sheet lead (cast by the workmen in the alum house) 10 feet 
long, 4 feet 9 inches wide, 2 feet 2 inches deep at the hinder 
part, and 2 feet 8 inches at the front end: this difference is 
allowed to give a rapid current in runningeff. 

A quantity of mothers is pumped into the pens every 
morning; and, as this evaporates, the deficiency is supplied 
with fresh alum liquor, every two hours, or, as the liquor 
in the pans becomes more concentrated, the additions are 
made more frequently. It is necessary *to keep the pans 

continually 
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continually boiling,^otherwise the superfluous alumine and 
sulphate of alumine, deprived of its water of crystalliza¬ 
tion, would be precipitated, and the pans melted, from the 
crust formed between the liquid and the lead. 

Each pan will produce upon an average 4 cwt. of alum 
daily, and the consumption of coals will be about 18 bushels 
Winchester measure. 

The liquid contained in the whole of the pans is run off 
every morning into a vessel called a settler, at the same time 
a quantity of alkaline lee is brought along with the boiiigg 
liquor, prepared either from kelp, soapers lees, (generally 
called black ashes) or muriate of potash, of a specific gra¬ 
vity from 1*037, to 1*075. The alum maker having pre¬ 
viously ascertained the specific gravity of the liquid in his 
pans, estimates the quantity of alkaline lees to be added, 
necessary to reduce the liquor from the pans from the spe¬ 
cific gravity of sometimes 1*45 or 1*5 to 1*35. 

The liquor then stands in the settler about two hours, 
that it may deposit the sediment it may contain, when it is 
run off into the vessels (or coolers) to crystallize. 

If the alum maker should be below, or equal to the spe¬ 
cific gravity of 1*35, in mixing the alkaline lee and liquor, 
there is nothing more to be done. If he exceed this specific 
gravity, he then adds urine in the coolers, until the liquid 
is reduced to 1*35. It is then agitated to combine the heavy 
and light liquids, and then left to crystallize. It must be 
observed, that at a greater specific gravity than about 1*35, 
the liquor, instead of crystallizing, would present us with a 
solid magma resembling grease. 

After standing four days, the mothers are drained off, to 
be pumped into the pans again the succeeding day. The* 
crystals of alum are conveyed into a tub, where they are 
washed in water, and put into a bin, with holes in the bot¬ 
tom, to allow of the water draining off from the alum. 
They are then removed into a pan (twice as large as the 
common leaden puu«), and aamuch water added as is found 
requisite to dissolve the whole of the alum when*in a boil- 
iug state: tbe moment thia is effected,the saturated boiling 
solution is run off into casks. These casks should stand 
abont 16 days; qp they require this time to become per- 
i fectly 
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fectly cool, in the summer season. The casks are tluen taken 
to pieces, and pi hollow.cask of alum is produced; it is then 
broke mto, -and the whole of the saturated solution of alum 
(called tun water) is removed back into-the pans, to go 
through the process anew.. 

This last process is called rocking. The outside of the 
cask of alum is now to be cleared from dirt; and the sedi¬ 
ment which is deposited at the bottom. It is then broken 
up into masses ready for the.market. 


Practical observations' and remarks upon the foregoing pro- 
' cesses. 

Method of as- The method pursued, by the alum makers to fmd the spe- 

certair.mg the c jg c « ra vity of any liquid ia capable of considerable accu- 
specific gravi- 0 * J , 1 r * 

ty. racy; A bottle is procured,"that-will contain about -$• of a 

pint. The narrower the neok, the more accurate will be 
the results obtained by it. , This bottle is balanced in a 
pair of sensible scales, we will suppose it to weigh 1000 
grains, it is then tilled with distilled water, and carefully 
dried with a-cloth-; uoari allowing the water to weigh 2400 
grains, this last number iadiindedanio 80 parts or penny¬ 
weights, and weiutve<80i£rain8.«ofresponding to one penny¬ 
weight;- this ^hey^cntiditadftmtp' 4 and 4* Hence we may 
ascertain*the relative-specific gravity of jany liquid. 1 pen¬ 
nyweight is equivalent to ltd 2d, arid 80 pennyweights to 
2*0. Care: howdver is necessary, to have a counterweight of 
3400 grains, equql mrwoigbttotbe water and bottle toge¬ 
ther, which must always be put into the scale, along with, 
the other weights,iu openiitmgi This was formerly a great 
Ifecret among; the ahw tntikeea* r and they sold the method 
at a hjgb price, o j banded.)!; down to- their-children as an 
hereditary, pegieesioiw. **>-•« ; , , 

Improvements Considerable adis»nl$ge might fee, derived to, .trite manu- 
suggested. facturer, by reducing tba sijfeof the fem*p4acaa» hind crect- 
ing iron dnOr», to prevent aountebt*of air passing J over the 
fire, instead of thedmh’pit :i a very material 

saving of fuel "Would Wied fibtn^adb(jtfng‘thiu‘method. 

A very finafteriab emmr is committed/ by‘ : c6neentrating 
the liquor in the^'paus to near the speaific gQivity > oP4*5 # 

and 
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and then reducing* it again to 1*35: this method obliges 
them to evaporate a very unnecessary quantity of water. 

Y.'; .jWmi liquor is frequently brought into the pans as 
lovi 7 '«»<); when by repeatedly bringing the liquor over 
froth eined mine, it might be concentrated to 1*25, or 
mor f -. I will mention an instance where the expenditure in 
ev:M <. ,- .itiug liquor was more than £3 10$. daily; when at 
the mute time this liquor might have been concentrated to 
an (Mjual degree, by repeatedly pumping the liquor upon 
fresh calcined mine, at an expense of not more than j 
in the same time; here there was a loss of £3 Is . daily. 

In using black ashes, or kelp, a considerable quantity of 
charcoal is dissolved in the alkaline lee; this charcoal is pre¬ 
cipitated on adding a small quantity of the eolation of sul¬ 
phate of alumine, but is redissolved again by adding the 
solution in excess. 

This charcoal then contaminates the alum, and decom¬ 
poses a quantity of the sulphuric acid: therefore, it must 
appear conclusive, that whatever alum is made with muriate 
of potash alone will be far superior in quality, while 
produce will be greater in quantity. Y 

It might be supposed, that mine was a.necessary ingre¬ 
dient in the making of alum; buttbefisct is* itumereiy 
hides the ignorance of an alum maker. Having no deter¬ 
minate rule to guide him, in reducing the liquor from the 
pans, should he chance to exceed the specific gravity of 
1 * 35 , be adds urine, or some such light fluid, to bring the 
liquor as near as possible to this density. The alum works, 
that approach the nearest to the true chemical principles* 
are those of the . Right Hon. Lord Dundas, ,anfd Messrs, 
Baker and Co. They use uo uriue in these works-~the 
alum liquor is always clarified previous to its being used— 
they use no alkali generally, but crystallised muriate of 
potash—greeter economy is observed in the consumption of 
fuel; and the result is a product of alum considerably 
larger in a given time, and of better quality, than can bo 
produced by the works established upon the old plan; : 

The keTjyised is obtained by burning the sea wrack in 
kilns,, at a great number of places upon the coast of Eng¬ 
land, Scotland, &c. It is a very inferior alkali in an alum 

manufactory. 


Remarks on 
the alkalis em¬ 
ployed in the 
manufacture. 
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manufactory. It contains about 47 of. soluble salts, and 53 
of charcoal, sand,and' earth. The salts are muriate of soda, 
soda, and sulphate of soda. 

The refuse of the soup boilers* lees are burnt in a kind of 
oven, and sold under the name of black ashes. The compo¬ 
sition of these ashes is about 90 of soluble salts, and 10 of 
charcoal and earth, the salts contain muriates of soda 
and potash, sulphate of potash, and muriates of lime and 
magnesia. 

I hare always found great difficulty in producing alum 
by the muriate of soda, and never could form alum in any 
way by means of pure soda. 

The muriate and sulphate of potash are the only alkalis 
that can be used to advantage in the composition of alum. 

I have made comparative experiments to ascertain the 
quantity of the different alkalis it would require to produce 
100 tuns of alum. The following are the results: 

32 tuns of muriate of potash will produce 100 tuns of alum, 


31 ditto of black ashes... 100 ditto, 

73 ditto of kelp .... 100 ditto. 


The alkalis are considered as in the state, in which they 
are found in commerce. ' 


Analysis of sulphate <f alumine , and supersulphate of alu- 

tnine and potash. 

Analysis of suW I have been generally disappointed in analyzing alum on 

pkute of alu- finding my results at variance with those of so many emi- 
' nent Chemists. It appears, that the errour has existed in 
their different estimations of the composition of sulphate of 
barytes. It seems, that allowing about 33 per cent of acid 
ia very near tin truth*. By taking it in this ratio, the acid 

> r i * r 

* According to some very careful experiments made by Mr. Arthur 
Aikio, see Journal, vol XXII, p. 901, it is nearer 34. He makes it 
33 96; and according to Klaproth it je S$*55. See also an Analysis by 
Mr. James Thomson, vol. XXUI, 174; and another by Berthier, ib. 
p. 980 : both of whom make it at least 33. C. f 


used. 
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used, and the quantity of alum produced upon a large scale 
nearly correspond. * 

I know of no experiments, that have been made to ascer¬ 
tain the composition of sulphate of alumine, except Berg¬ 
man's. I believe Vuuquelin has done the same, but as I 
have not seen his paper, I cannot speak to that effect. Berg¬ 


man states the composition 

Sulphuric acid . 50 

Alumine • • • • .50 


100 

From a solution of pure sulphate of alumine in water 1 
precipitated the acid, by means of th| muriate of barytes 
added in excess. The precipitate, after having been care* 
fully washed upon a filter, was exposed to a white heat for 
some time. The quantity of acid inferred from the sul¬ 
phate of barytes obtained, was 287 grains. 

To an equal quantity of a solution of sulphate of alu¬ 
mine, ammonia was added to saturation; the precipitate, af¬ 
ter'washing upon a filter, wa# exposed to a white heat for 
an horn;, and weighed 209 grains. Therefore sulphate of 


alumine is composed of v * 

Sulphuric acid .57*8 

Alutninc.. 42*2 


100*0 


Analysis of alntk . 

Exp. 1. To 1000 0 grains of a very pure crystal of alum. Analysis of to- 
dissolved in rain water, was added muriate of ^barytes, until peraa'ph*®* of 
no farther precipitate took place. The sulphate of barytes, ^^f* 4 ** 4 
after having been well washed upon a filter, was exposed 
to a white heat for some time, it weighed 3359 grains. 

Exp. 2. To 10000 grains (of a part of .the same crystal, 
as used in the preceding experiment) in solution, was add¬ 
ed ammonia, until the precipitation was found to be com¬ 
plete. After washing and Altering the alumine, it was ex¬ 
posed to the heat of a t blast furnace, and found to weig^ 

1096 grain* 

Exp. 
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Exp. 3 . The remaining 1 solution of*the 2d experiment, 
after boiling quicklime in it to take the acid from the ammo* 
nia, was evaporated to dryness, and afterward exposed to 
a red heat. The potash, or soda, thus produced, weighed 
958 grains. 

I repeated the analysis twice, the results, after taking 
every precaution, are as under: 



1st Exp. 

2d Exp. 

Mean ot the two. 

Sulphuric acid*. 

33*59 

• ••• 33*10 

■) 33-34 

Alutniue.. • 

10*96 

•••• 11*61 

( 11*38 

Soda or potash ••••»• 

3*53 

.... 9*74 

l 9*1 6 

Water .. 

% * ■» ^ ■ '• 

4G*87 

.... 45*35 

J 46*12 


W : - 


-a 109 100 100. 


In finding the quantity of water contained in crystallized 
alum, by exposuie to a red heat, an uncertain product will 
always be given, arising from the degree of heat employed 
in the desiccation of the aiuiu. At a white heat a very con¬ 
siderable proportion of acid will be expelled, as well as the 
water.. - 

In the production of alkali from the alum, l have called 
it soda, or potash* I did not institute any experiments to 
ascertain the quality of the alkali, but as nothing but kelp 
and black ash§g^had been used in the fabrication of the 
alum, it is evident the alkali must have been soda with per¬ 
haps a small proportion of potash. So that in reality we 
liave a fifth variety in addition to the four described by Dr* 
Thomson* •, 

Itjre*naius i li(en of soma importance to -the consumer to 
" ascertain the c(itfefence<between alam mode with potash, And 
tbat.in which a.salt of soda.is?used. 


1 have veceiv'ed cbitfSdPrAble advantage from the very able 
memoir oft Messip/TheuafJ and*Rdirdv^ inserted in your 
j6Aradfvok h8,- p&ge , ‘ 


* Had fhttie * philosophers fidoj^d ; 33 ‘per ceritof acid in 
the Sulphate of bntytes* instead if €6, as is stated in their 
paper, Our results would trot have bedfe very different. By 
correcting their statement of the composition of alum, ac¬ 
cording 
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cording tothefs+UBate of sulphate of barytes^ which I have 
used, w^sbalVfiaait to lie 


Sulphuric acid •••*•••• 33*06 

Alumine . 12*53 ■ 

Potash .-. 7*90 

Water ... 46*52 


100 . 


Whitby , i Oth MarAt 1810. 

...,-a . v. \^2 ===s2sts±4amssz=essa 
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7W; to answer the Purpose of Fifes and other Instruments, 
for various Uses , made of Stone-ware. By G. CUMBER¬ 
LAND, Epf . 

To Mr. NICHOLSON. 

SIR, 

TP O some men, but not to you, will it appear a trifle, be- ciay employed 
cause very obvious on reflection, to have applied so soft a to abrade hard 
substance as clay to the purpose of lograting the hardest bo¬ 
dies ; neither should I perhaps have ever thought of such an 
application in the form I now use it, had I uot found, in 
shaping some substances, that the wear of my steel files was 
rather expensive. 

It then first occurred to me, in ranging in thought after a Tools made of 
remedy, that, as our stone-ware. is so hard as to blunt our it for thii par- 
files, files might bo as well made pf our stone ware.This was ***** 
about two years agp, pud ,the first use I made of the sugges¬ 
tion was, to fold up iu rauBlin, cambrick, and Irish linen, se¬ 
parate pieces of wet clay, ^forcing them by the pressure of 
the hand iuto the interstices of the threads, sons on divest¬ 
ing them of the covering fp. receive acorrect mould. These I 
had well baked, and immediately found I had procured on 
inlire new specie* of file, oa^fime eyien of d&trpyinjg steel; 

ing, and rasp- 


aud very, useful indeed in ciittpg glass, J 
i ng wood, ivory, and all sortsor metals. 

The ease with which 1 hadaccdmpffBbediny purpose, ks Cm to which 
is too often the cise, made me "content myself with the use 
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S 


applied. 









Som« of their 
advantages. 


Perhaps they 
anight be use* 
fully employ¬ 
ed for specu- 
lums. > 


« TOOLS OP STpHL, WJLRS. 

' ’ * . '■ i '\ M 

of my own discovery, or at roost giving away a few specimens 
as files- for ladies nails of peculiar delicacy: but having since 
reflected, that iu glass grinding (the stones ’for which come 
from the North, and are very expensive) in flatting metallic 
mirrors, laying mezzotiuto grounds, aud <a number of ope¬ 
rations that require inexpensive friction* these stone-ware 
graters, if I may so call tliem, as not being of the exact 
shape of files, may ultimately become very useful. 1 take 
a pleasure in furnishing you with Jkdescription of my me¬ 
thod of applying this substande, afrourpanied with a speci¬ 
men or two of a portable size, that J.ou may the better be 
able to judge of their value to the arts, which to me, the 
more I reflect on them seem the more important; as iu all 
operations of grinding a great deal of manual jabour must 
first be bestowed ofi the tool, whereas here we-may mould 
ours in an instant, if we use a press, as in pipe%iaking, ami 
the expense is infinitely inferior to that incurred in construct¬ 
ing even the cheapest fife or logrator. 

I am. Sir, 

Your most obedient humble servant, 
Bristol Feb . 10th, 1809. G. CUMBERLAND. 

- ■. “ 7 

P. S. I havd not yet tried it, hot having the means jnst 
now at hand, but if a good'parabolic' reflector were to be im¬ 
pressed with a mass of stone-ware clay covered with muslin, 
so as to make several Casts of different degrees of fineness, 
we might this way acquire tools, that would greatly lessen 
the ex^&nse of the operation of grinding; but much would 
depend on earths ‘faklcing. Our stone Ware Warps but Tittte 
ever. 


annotation. 


use in me arxs. 1 aorasion o 

riftidr b/h toothed tool, as TnUlihL, „ 

grinder, in which cntflhg or haVijf'jSrticIes are bedded With 
considerable firmnesS 4 th asifttCr mass; or J by scowering, 



BKM/tftBS OH BtBTCOft&LOOr? ^ 

i 

polishing, fees, In f which hard particles are ftoore or less 
slightly retained in a soft or tenacious substance. Sir. Cum* 
beikud’s instruments appear to promise great Utility in the, 
lint and last of; these* processes ; that is, they-onay be used 
either with or .withuuOu fretting powderi There are however 
mmiy objections-to their being-used to grind specul urns; not 
aaily with regard to the intended figure, but the nature of 
the material. 

W. N. 


■ ;. . . . . . -ft* ..... . 1 . . 

III. 

* <’ , ) 

Remarks on Meteorology. In a Letter from Thomas Fobs* 

TER, 


SIR, 


To Mr. NICHOLS<gjri 



JT Was much pleased with the perusal of your correspon- Accurate obi 
dent Dr. Bostock’s letter on meteorology, p. Ji)6, aud pur- serration* of 
ticularly with his plan of a diary. I arn of opinion, with t^amlo'mete*- 
him, that an attention to the several modifications of clouds, rolofj. 
and the changes of weather which succeed thoqi respectively, 
is of great importance in meteorology! and it is much to be 
wished, that more accurate and frequent observations of 
this sort were made. A want of a nomenclature capable of 
expressing clearly all the different tnodificatiopsof cloud 
has been the reason,* why this branch of the wieuce has been NomencUturs 
hitherto''so l ittle attended to byrnateorologiimv but your cor* of them by 
respondent does tint seem to beuwarf, that thif is tio longer Mr * Howard, 
a desideratum in meteorology. The Ingenious Mr. Loke 
Howard, of Plaistow, published a few years ago a short trea* 
tise on the various modiflCat ionsof clouds, in which he has 
determined their distinctive characters, and shown the man* 
rtoritt* which tbejfare probably ioSmed.- Tbe substance of 
this pamphlet may befbund in Rees’fc ^Encyclopedia under 
the wetd-dbad* a»a raeteofalogfaahdiary, which I keep, 1*1-Plan °f a 
ways nrtedewnlhedifft*^^ placing in a pa- SSr^ 08 *** 1 

ndlel line all- tbose which appeario the sky .at once. J, 

' S 2 would 



*fe •* wvtmsn oratb®. *«3nuu t 

*»nW ma^uid the adoption of the following plan fof a 
m#iaoaolo$oel diory» It aboftld couait of twelve column* 
heeded aa follows. 1st column, day of the month; 9nd and <8rd 
the maximum and minimam of the thermometer; 4th and 
5th, ditto of barometer; fifth, the quantity of rain which 
fidle in the course of the day; 7th, the quantity of evapo* 
ration in square inches; eth, the state of the hygrometer; 
(de Luc's is perhaps the best) 9th and 10th, the direction 
and fbrce of the wind; tlth, the modifications of clond; 
and the 19th should be reserved for the register of occasional 
meteorological phenomena, such, for example, as thundcf 
storms, meteors, he. 

The insertion of these hints in your truly scientific Jour- 
sal will oblige - > 

Yours, fic. 

% 

No. 6, St. Hrlm’r THOMAS FORSTER. 

Mar. 8th, 1810. 


XV. 

O* expectorated Matter ; by George Pearson M- D. 

r. ft . s. 

(Cmcktded from Page 99 Q.J 

a- 

fiicf. XXL Agency qf Alcohol of Wine. - 

T * • 

WO theashnd five hundred grains of deaio 
oated^xpectom*ed matter ef the fifth sort, sect. I, 5,Umg 
grsteil*in also- ^ sm twentieth of 50900grains uf matter previeualjr to 
hoL empdratteto dryaest, were digested in four pints of alcohol 

of Spirit of wine* of the specific gravity of 815, water being 
1660 b Tbemhtteve *ras exposed at a temperature from 
II* to fif fit a».month, dotiiigsiiicbdt Wan ftaqiwwfli 
dm ka m A* cincture *of ftbe eohm of etd r p irl wiaa|iwfis 
dm dnmwtud fromfrlf a*blaefcifit sediment. Bpmams af 
w press, two ssitoewnoW uf the t inct n w<wn U httfin a d, >. 
(fi) The uudtatottt*! #esidtsfiy matter beimwxfttecated 
******* wagged 180 grains less than before digttUft. Oh afim 

posure 



HI 


atr Ykrifcctofciffe* iCMm 

-potiire tb the w%,it remained dry, hot 4twmr more 
flexible* i It ao longer emitted ammonia enqjntavatiom 
with lime. t * Hi 

(e). The tincture .thusobtained wm distilled reedily till The^tuietme 
there 'remained -about fire auaeea measure in the retort, 
end what remained seemed to be chiefly water instead of 
spirit, with such a quantity of aanttef dissolved in it, as 
not to afford liquid by distillation, without frequently 
spirting into the receiver. The residuary liquid waa there* 
fore evaporated to the consistence of a soft resinlike extract 
of a black colour; which had a salt with bitter taste. 

The distilled liquid had a peculiar pungent smell, but Distilled li* 
not that of ammonia, and it neither reddened turnsole <1UI *‘ 
paper, nor rendered violet cloth green. - 
(rf). The resinlike extract (c) weighed 140 grains. It Extract., 
was semi transparent—dissoluble in water, but not coagulable 
in boiling water—-it grew softer on exposure to air—it was 
tmcrystallizable—it betrayed no signs of alkalescency or of 
acidity, except giving turnsole paper a reddish hue—under 
the blowpipe it burnt like matter from animals, and af¬ 
forded a fused globule, which indicated muriate of soda, 
and a large proportion of potash, deliquescing very speedily 
—with lime it emitted the smell of ammonia—with phos¬ 
phoric, and also with tartaric acid, on being heated, au acid 
sineli was perceived, which l at first jQMtook for acetous 
acid ; but I soon found that no snch acid was present, not SuppoiW 
being able to detect a trace of any add in the distilled acld * 
liquid from these mixtures—on the addition of acetite of 
lead, a very copious precipitation of fawn-ctoionmd seg ment 
instantly took place, with the smell mast distinctly of ap¬ 
ple* /The decanted liquid of thiwinixtur* was fouud to 
bw chiefly acetite of potash. On dropping diluted sol* 
phone acid upon the fawncoloured sediment, it constantly 
omitted the smeVbof apple*, ,I-could not* however, satisfy 
.the email vtquaatity of Ingrid decanted from 
off«tlfloioadimfeftt contained a hied . 0 $ vegetable* add for Ptrh>pf m! - 
theiflmt dme apprehended m .the Avid* el jpasmebi ho- ok* 
causey flettp'tho quantity of- product1 pa mcm e d was so 
diminished by many expewf®a»t*that I. was unable to malm 
what I consSftied to be decisive trials. Secondly, bkaaio 

ia 



m 


w«incni>nD kattuu 


Potash and 
muriate of so¬ 
da. 


in > ^processes 1 Ceiled in producing the Wipe 

*f>plci siaeiUdg liquid., Hence I considered, that the sup¬ 
posed acid, Which had some of the properties of the malic, 
only ocdurredoccasionally; or that I had been deceived, 
and that 1 >had procured nothing rapre than a little of the 
acid employed, for the decomposition, disguised by .mix¬ 
ture with the subject of the experiments. The fawn- 
coloured precipitate was, no doubt, cliiefl' muriate of lead. 
StiH.the experiments fully demonstrated the r resence of 
pataih neutralized, either by an acid des 4 fc'e by fire 
and dissoluble in alcohol, but hitherto rot a* mited froi. 
animal oxide, or that an oxide of animal matter alone neu¬ 
tralizes the potash, as will be manias ted u/ the evidence 
of experiments to be relate* , «•' 

(c). Forty-five grains of.tbe residue (c) which had been 
dissolved in alcohol, being burned in a platiqn crtociblc, 
yielded chiefly potash, and half its quantity of muriate of 
soda. 


If). Twenty-five grains of the residue (c) were boiled 
with successive portions of nitric acid, till the oxide of 
animal matter was decompounded; and carried off in the 
state of gasses; and then deflagration took place, leaving 
subcarbonate of potash with niuriale of soda and charcoal. 

Component According to a computation, the 140 grains of resinlike 
of the extract (c, d) consisted of twenty-eight grains of potash, 
and eighteen grains of muriate of soil a. .with an inappreci¬ 
able quantity of ammonia, and perhaps phosphoric acid, 
beside the oxide of animal matter, aim possibly an acid of 
an unknown bind. > 1 


Matter not so. (/)• The ohdissoired matter (h) ^ bn.ued in a pWtina 

JwWc in alco- crucible, lthflhrde a residue, which I could not render 

ly|L 

" fluid by firC, but. only of the consistence of pasted On 


cooling, it was* a brittle gray mass weighing fifty^six grains* 
somewhat edit and gritty- to tHe taste, it consisted - of tuu- 
rfcrtd of soda, ‘and phosphate of lime, aboutnwedty^ihcgu 
grain!of such,-—of potash .four grams—‘rof^uMhh*matter,, 
which by l*^ ftdiling* fii \m uriatife acid yielded ^dSp&ate 
ofrlime, mnriahs of lime, and' utttfrly {iadpsofoblfi yitci- 
fied watte? with traces of magnesia,* oxide "if, jrbu, anded 
aulphbfe. 


€. font 
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' ) 

Four tho&seud grains of expectorated matter of the Opaque ropy 
third kind, p»g<r2%Q,' sect. II, 7, were added ttftwo pint* S^n^lcoh . 
of rectified spirit of wine. By agitation the spWt%^tam€ 
at first milky, but presently it grew clear; little curdy inasses 
appearing, which fell to' the bottom as'a sediment, being 
in balk about one fourth of that of the added expectorated 
matter. 

After a month's digestion, the filtrated liquid,on evapora- Extract, 
tion, afforded a dry extractlike residue, weighing sixty grains. 

It grew moist by exposure *o the air, but not when |ept 
in close * esselp. 7 consirteu of the same ingredients, but 
in very difo* - *’’* '•opo’-tioop ns the residue from distilling 
and evapoiati'i s t 1 *■ . «.urt page 'tit, Sect. Ill, 1, the 

present residue tontair.i g a mu larger proportion of 
muriate of add a, and oxide of anim*. natter. 

Successive digestions of the same matter afforded less Successively 

and less saline residue, but nearly the same proportion of trealed in th * 

. . . , same Manner, 

oxide of animal matter tor three times, but then no saline 

matter was afforded, but merely animal matter. The re¬ 
sidues of the evaporated tinctures of the subsequent diges¬ 
tions did not, like the first, grow moist, but only softer; 
and the oxide of animal matter from each of them was Animal oxide, 
no longer coagulable, although afforded by dissolution of 
coagulated matter. It appeared that the animal oxide was 
of one kind only, and that the whole of it might be dis¬ 
solved iu alcohol, and thereby /*come uncoagulable, and 
more easily dissoluble in every kn of menstruum. 

3. If a large proportion, natnt two parts of expec- Mixture of 
torated matte- be mixed wit* tw arts of rectified spirit equal pArt ** 
of wine, the matter is in great uar a* least, coagulated, 
but the spirit is rendered milky. The same.is true with - 
regard to other menstrua. The reason is obvious. The ^ M|rlllation . 
coagulation is produced by the separation of water from the 
auimul oxide of the expectorated matter, by the attraction 
of the alcohol, or of acetous-acid for the water; but if there 
fT pot a due proportion of spirit 4* acid, the oxide of ani¬ 
mal mutter retains so niuch of’the^watser,' as to .render the 
liquid ; milky. A. person uccustoibe& to these experifhents Proportion 
may determine pretty exactly, by means of them, th€ pro* ***** 
portion of ||tfr in the expectorated matter, it being dU* 

tectly 



or» r*mcTfta*Tsi> 

trolly .is tfc# qu*nt»hr of spirit or acid reqiti#e t^<^o€uy» 

iniiiirifmpgliiain mi etew liquid; and^ha proportion ef 
c npggluhi<r mjm^ioxide is* within certain limits, iuvetstdy. 
as tbs quantity of spirit Tequisitefor coagulation. , „■ *? ;, 

Opaque ropy 4» Sutpburie ether, being io. many properties atMilpgOMp 
**^ ll ^** sl ' topleaM «f «*ie» I digested three hundred grains el ex¬ 
siccated matter ef the third bind, page 219, m four ounces. 
by measure of this menstruum fora month, in a warm room, 
during which the vessel was often agitated* Three ounces 
of a b^ack tincture, ware thus procured, which, on distil¬ 
lation to dryness,afPorded sixty-five grains of soft extract. 
This extract becam e a little moiat on exppsure to the airiand 
was thea a little viscid. It burnt with flame like mJr to 
the state of charcoal; and this again, oil busiupg, «*ly 
left two grains of residue, which consisted of rhuriate of 
soda, with indications of alkali, and phasphate of ltme, . 

The undissolved residue ‘also remained soft, fend could 
not be made brittle by evaporation. < After inflammation 
and incineration, the usual products were obtained as from 
matter which had not been digested. This menstruum 
had therefore dissolved abundantly this oxide of animal 
matter, and hut a small proportion of the saline and earthy 
parts. 

4. Apparently uniform expectorated matter is not ef the 
same consistence through the whole tttaSs ; for a few drops 
pectorate* 0 f the opaque kind being shaken in half a pint nf rectified 

thV^mc^aa spirit of wine, the whole doe* not dissolve, but it is broken 
■is’ence into smaft curdy particles, which fait as a sediment in a 
throughout liquid, seemingly about one fourth of the original 

bulk ef tjjm matter. * 


Residuum. 


Apparently 
Uniterm ex* 


• Sect. IV. With Water. 

h $one of the kinds of expectorated matter are readily 
kindslrmed diffusible jihrpugh cold water, except the second amt fourth, 
with cold w*. ptge$i$ fad Mil end by'agitating them- mime •flbreus^ 
piece# are uswally dffnabadvalae enm sp n c lgtg-the water 
after this dMMou, ifappeam full of small masses, at motes. 
Oj*eta»dU>grth«se suspended messes beeofee avsedtment* 
which V. fha cape; althaugh the proportion nf Expectorated 
trtattet^ ^x?*&4iiigly smalt to tlpt of the *wale&. • -t 

2. When 



om 1 MttPuhT sM* 

ft. Whewvtevlwt water is uwd, n««eiy, tb HI^«(ief»- »nd very hot 
pefartare from i99*tw$10’Va still greater DOoi)«^44ftUWNW’* 41 ^' 
are perceivablej w j weM ly With a leM^aKl*# Waetev ? tt * 
rendered milk^ 

3. Brisk agitation is required, for a due length of time, other 
to'diffuse theotfier kinds of expectorated matter through wftli cold,**-v 
cold water; but a grea£ number 6f fibrous and membra* tcr * 

nous pieces appear, the form of which, capnot be destroyed, 
of only partially; by sbUkiug,' in , fflindst* any" proportion of 
water. Thrt&.drops df ropy^nd opaqiie matter were shaken 
in hatf a piht’of distilled wqtUr. 'About' one half of ’them 
wa* diffused’; the rest them Was in the'form of smalt 
fifirOjn*,'leafy, and irregular figured motes; which, on re- 
pose, fornijed a sediment, and remained in that'state three 
months;'Afthoiigh in that tine the water became highly 
f«feti«f,q&! sometimes in this experiment the sides of the 
vessel Were tinged black. 

4. Agitation of these sorts of expectorated matter (3), And.with hot, 
in'a large proportion of water at the temperature of 170 ° water. 

and upwards, produced a greater degree of milkiness, and 
a greater number of small masses, which could not be dis¬ 
solved by long shaking. Putrefaction did not take place 
so soon in these mixtures, as in those in cold water. 

5. If the proportion of the* last, mentionedkinds of ex pec- Mechanics* 

torated matter be two or three parts to one of cold water, mixture, 
or under the temperature of coagulation, a uniform mix¬ 
ture may be produced by violent agitation, the water being 
entangled by the viscidity of the matter, rather than chemi¬ 
cally united. - : 

6. On boiling the mixtures ( 5 ), a great part of the expec- This boileA 
torated' matter is separated in a curdy form from a milky 

liquid. ‘ * 

7. If less than two grains of expectorated matter were tLliljU ljf |a|[| ^ 
diffused through five hundred grains of Water, no evident, genu. r 
precipitation was occasioned by tannin?; While With One' 

grain of isinglass jelly, or White of egg, Or bf Isehirnof ^lobd 
dissolved in five hundred grains of water,’ there 'was an Vvi- ’ 
dent'precipitation with this reagent; * ^ v». * 

8: I could arrive at no uselnt Conclusions, fbr the dis¬ 
tinction ofWxpect orated matter''from other co%tilabl£;**8i^ 

from 



4* 

substances by coin park tire trials wiA 
munaic *f -tihtjOUro-munate jof gold* oswHuriate of nm* 
cttry»jfc?afiM^tf peruse* and acetite of litharge. 

* V 

Sect. V. Agency of acetous Acid* ‘ 

*tL I,. Twenty ounCjer- of ropy opaque rpu^ter, Jby being 

nEth distilled "bakru with ten pint* of distilled vinegar* were so broken 
viocfar. into a fibrous or even vosculqr form Jo exhibit an orga¬ 
nized appearance* the bhlk bejng reduced to -at least oua 
third of the ropy matter, Jpy^repeated, agitation and long 
digestion* the coagulate^ ma&seswere broken into smaller 
1 v pieces* but did not appear to J^e farther contracted in bulk* 

or *to dissolve. With spine parcels of matter the vinegar 
presened its transparency, with others it became vj^eylike, 
the, niatteis being deposited in a curdy state* Toe ipqu- 
lagelike expectorated mu$ter #f or t^s mixed with tpe other 
kinds, afforded whe} like, or more or less turbid liquids’with, 


liquiddbtil'ed 

Sx tract. 

Digested a 2d 
time, 

% 

a 3d, ' 


vinegar. 

O » } 

2. (a) The decanted liquid, and the liquid obtained by 
pressure of the sediments of the last mixture (l)* bting 
distilled to about one eighth, the remainder was evaporated 
to the consistence of a thick extract. The distilled liquid 
did not appear to have received any impregnation, except 
what had altered a Uttlje the odpur. This extiactlike } re!*i-' 
due amounted frqm one fori)-fifth to one eightieth, the 
weight of the expectorated matter, according to the kind of 
this suhstam •. Jit varied also according to the proportion 
of the matter to the acid .cqeygtiuuiq, 

(6). The residue (2. a) just mentioned, afloi a t digestion 
a second time, ip the tagne quantity of acid, afforded ,a 
smaller quantity o ¥ extractive matter than b<*fojc. ; t (j 

(c). The third* digestion afforded still less of this sub-. 


stance. 


401,5th, (#/) The. foor^gnd fifth digestion gate soq^ev^at. less 

thaq thf immediately prycedjpg one, 4 . 

OpdCth, (f). The six^h digestion yielded nearly the f|pie prepay 

'' tiou pf extractlike matter as the fourth and fifth. 

j * “ ***».*— * i 

Insoluble mat. 3. The undwolfed {natter, after these repeated. <tig£0- 
* ff ' toc| i* e,a *"'tioi»aip¥inpgp r (1* S}» being pxpostd to fire,in a^plutipa 
frucible* first flamed and partially melted; Jhjgq q^ciuqp 

apparently 
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apparently c^r'rcottl, which burned away to th£ state of a 
brown earthlike substance, scarcely ^4^ °f the weight of the 
substance subjected to fire,.and not above i °f the ex¬ 
pectorated matter by which it was afforded. , It consisted 
chiefly of phosphate of limCr with .indications of carbonate 
of lime, of a sulphate*.of a muriate,'Of silica, or at least 
vitrified matter, and of oxide of iron. 

4. The extractlike matter,- from the first digestion of the Extract parti* 
expectorated matter (p’, o),;by exposure to the air, io a few ^ deliquw 
days partially deliquesced, affording no signs of alkales- 
cency, but having a peculiar salt taste. 

(a), A little of th\s deliquescing part being burnt to dry- Treated witk 
nest;, with a large proportion of nitrous acid, on beginning nitrous acid, 
to be ignited, it deflagrated, leaving a blackish sali ue resid ue; 
which soon deliquesced, and being lixiviated, it precipitated 
supertartrate of potash with tartaric acjd, and gave & red¬ 
dish precipitate with nitro-muriate of platina. The resi¬ 
due also contained lime, for the dissolution in acetous 
acid afibrded oxalate of lime, on the addition of oxalate of 


ammonia. 

(6). This extractlike matter, (2, a), by digestion in rec- Digested \m 
tified spirit of wine, gave a blackish tincture, which, being alcoll ° 1, 
decanted and evaporated^„ left a residue. This became 
quite liquid after twenty-ftmrbqujs exposure to the air. It 
consisted chiefly’ of acetite of pota.9h, with an inappreciable 
portion of murikte of so^a, and amtaohia neutralized, pro¬ 
bably, by phosphoric acid; beside uncoagulable and unge- 
latinizabjeoxide of auhriahsuhatauce*. .... 

. ^cJ.j. Tha undissolved mattec by spifit of a infc, just spoken Rejuiuum. f 
of>(6|, after pxpfession, fceipg* remaiued. in a 

solid *tate ; qf>exposurq..fo^the I $ir» ? ,Quly growing, a little 
»oft in four wqeks time. By jcoiptju^wu^it afforded a dif¬ 
ficultly fusible ash, which after fusion. was rfound to consist 
<j iefly of phosphate of Ii«pr- pg^Ufi^t^ ; , with a little 
potash; a sulphate, traces* «£irox, «$d vitrified matter,, 
which probably contained silica. p*fited * ub * 49 

f&tucef manifested in this*fqspd mass,, ; V 

fi, The extractlike matter, ^ acetou* acid on the second E> tract from 

digestiqu J2>)» *«* did ™ ,***>-,Tu* *** 

p«te tp theair. It' was found to ditfift froiu the u?*tter*ob* 

ttuoed 
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From th« suh- 
•^aeotj 


tained by thefirst digestion in the same menstruum, frt 
containing a much smaller proportion dfpbtashand murffetC 
of soda, as well as oP neutralkedamrfioriU. * 

From the 3d. 6. Thee extractlike matter, froth the third digestion in 

vinegar fd c)» differed .from the fofther,in containing a still 
rtitich less quantity of the salts jftet mentioned. 

7* The fourth and subsequent digestions (2, d, e ) of- 
forded extractlike substances, which contained scarcely any* 
thing but a very small plroportiop of earthy phosphates, 
and indissoluble vitrified matter,' produced Iby incineration' 
and fusion* It did not appear, that the; oxide of animal 
matter, dissolved' by the cHstilttd vinegar in' all th^preced¬ 
ing digestions successively, was' of different kinds ; hut it 
appeared, that its coagulate property was*destroyed .by 
dissolution in this menstruum. Accordingly, there Ss ho 
reasbn to believe, that thO Whole of this oxide is'not disso- 
luble in the acid here employed, although the requisite 
proportion may decrease after'each digestion, within cer¬ 
tain’limits. 

Opaque^ropy g. A few drops of opaque ropy matter being agitated in 
with vinegar, half a pint of vinegar, k number of fibrous masses appear, 
apparently one fourth or one fifth of the bulk of’the mat¬ 
ter added; and these fibrous forms subsist, notwithstand¬ 
ing continued agitation, toCatty disappearing only m con¬ 
sequence of long'digestion in successive large quantities of 
this acid. 


, Sect. VI. Sows fo yrfawm with dtfkrtnt Object*. ' 

Potash nea- 1* To produce a synthetic proof, that potash Wiay be 
trailed by ani- setttnU| by mMs of tfdmd matter, 1 triturated ten 
mal oxide. <£^he exskeated sti coagulated part ‘ofexpectorated 

matter, ftctdlron all asUne substance, with pure potash gra¬ 
dually added, and a little water. Several grains were in this* 
way united, without a»y effect being produced fy the corn- 
potfnd on tonneBc paper. Mora atkaliwaa added till the; 
compound Bai^y m^iMnd^the existence of 'alkali ^to the 
test just mentioned' It then digested in’ spirit of wihe*/ 
towhichit imparted a deep brWwn colour, 4 and tho'ftUctuVe 
being distilled, it afforded a dry extra*#. Which gr^motsif * 
mi exj^tnte to the afir» but scarcely affected tilrlfi^lfe 
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On incineration, however, the alkali was denuded, and 
ftiiicm. was* easily produced. 

An equal portion of,th$ animal oxide, of the same parcel Animal cxid« s 
aj in, the last experiment, was digested in spirit of wine, in ^hol.^ ** 
the same circumstances as this oxide-united to potash. It 
imparted no colour io the spirit, and the extract obtained 
was in smaller quantity, than in the preceding experiment. 

Being evaporated to dryness, the residue did not grow 
mo.ist, but it became a little soft on exposure to the air. 

Being exposed to fire, it left an inconsiderable propor¬ 
tion of infusible residue, with barely traces of alkali aud 
muriate.* 

a. To (determine, by a more satisfactory experiment than Examination 
a precediug one, whether or riot acid was united to the for acid, 
potash nod eraporable, ten ounces of watery liquid, which 
Separate* from the curd on boiling expectorated matter, 
were/ evaporated to the consistence of a thin extract. This 
matter indicated neither acid nor alkali in a disengaged 
state, but it was ascertained to contain a Targe proportion 
of potash combined; aqd an acid smell was perceived on 
heating it with phosphoric or tartaric acid. Ten drops of 
liquid phosphoric acid were mixed with four hundred grains 
of this extractlike matter, qnd at a low temperature it was 
subjected to distillation to become almost a dry substance; 
but uo acid could ,be detected in the liquid which came 
over, nor did this dry substance indicate any acidity to the 
usual reagents—neither on exposure to the air did it, as ' 
before the udditibn of aCid, grow moist. Phosphoric acid- 
was farther added, till it became sensible to the test of 
turnsole; but neither by elutriatiori nor distillation could 
any acid ,be obtained, except a small portjpn of the phos* 
phone acid by elutriation, the rest* hdViug dinted to the 
potash- >r ' * f 

3. To furnish ad estimate of the proportion 6f ammonia, very little 
1 subjected to distillation a roikthre of a pint of expecto-' mom** 
rated matter of the fifth kind, page with three ouaces 
of well burnt lime, but I could not reckodr theorem onia in 
the distilled liquid at more than tiro cubic inches, or less 
than halfergraiuiu weight. ■ 

Sect. 


•K* 
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Sect. Vlf. C&nefusioifs. t 

Various kinds 1* Fiom the preceding experiments and ob&ervmtionf; 
*? and froth,; others, whifch I might hate related, it does net' 

differ only in appear, that the various kinds of expectorated matter, page 
en%f Uie^i'n' 2 *? 7 differ Vo the ingredients of their com position,hut merely 
grediems. in the proportion of tTiem to one another. 

These albu- 2. it has been shorn), that expectorated matter consists 
ter?in|"egna!f coagujable, or, as it is also now frequently termed albu- 
ted with suits, miaous animal substance, and. of'water impregnated with 
several saline and earthy bodies—that the largest propor¬ 
tion of the animal substance, which may justly be called 
The albumen an oxide, amounts to one twelfth, and in some very tare 
in^the state of cases to one tenth of the expectorated matter, reduced to a 
Brittle state by evaporation; and that the smallest’ proper** 
tion of this oxide, iri rare instances, amounts to one forty- 1 
fifth of the expectorated matter; but that the usual pro¬ 
portions of it vary between one twentieth and one sixteenth" 
of this coagulable oxide to the evaporabte water, that is, 
between five and six percent of the expectorated matter. 

3. The impregnating substances have been shown to be 
muriate of soda, varying commonly between one and a half 
and two and half per 1000, of the expectorated matter—pot¬ 
ash varying between one half and three fourths of a part pef 
1000—phosphate ’of lime about half a part of 1000- 
ammonia, united probably to the phosphoric acid; phos¬ 
phate, perhaps of magnesia; carbonate of lime; a sul¬ 
phate; vitrifiable matter* or perhaps silica; and oxide of 
Iron. But t^e whole of these last six, substances scarcely 
amounting, to one part ,in 1,000 of the expectorated piatter, t 
it wojjIc| be psplgs* tp estimate the .proportion, of each of 
them. It jjk very prob?bU, that the proportions and quanti¬ 
ties of*these ingredients vary much more than how repre¬ 
sented iu different states qf disease and health*. It is very 
.probable alsty that somf of the ingredients may occasionally 
be absent, apff.4ft!hip , a a differeut kind be present, agree-' 
ably to the different states, on different occasions, of" the' 
oth?r yfcretioos, 

f 

- •]» one case, the opaque expectorated matter in a pulmonary eoniump* 
lion, having been exsiccated to brittlenesi, became almost liquid after 
a nighi’s exposure to tbe air. 

4. It 


Impregnating 

•ub&tanccs. 
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4. Tt •» manifest) that the different states of consi£> Difference of 
tence of expectorated mutter are owing to the proportion of conii,te «w«- 
albuminous or coagulabte oxide, but’ l purposely avoid giv¬ 
ing an account of the different conditions of health, on 

which the ‘difference of consistence depend. 

5. The thicker the matter, the smaller I commonly found The thicket 
the quantity t>f saline impregnation. Hence in sudden and co " !ai,ls the 
copious secretions of the bronchial membrane, the matter is leaSt salts ‘ 
asserted to be salt, and to feel hot. In such instances the 
proportion of coagulable matter was small, but that of the 

saline impregnations, particularly of the muriate of soda, 
and neutralized potash, so great, that the exsiccated expec¬ 
torated substance tasted very salt, and presently grew moist, 
or even partially deliquesced ; but the opaque ropy or puri^ 
form matter afforded a much larger, proportion of exsic¬ 
cated residue, which was but slightly salt, and generajly 
duly became soft on exposure to the air. This property of 
growing moist depends on the potash. 

6. Each of the human fluids, Recording to my expert- . 
meats, contain neutralized potash; at least, this is the fact 

of the blood, dropsy fluid, pus of abscesses, and pus secreted the hu “4» 
without breach of surface; the fluid effused by vesicating fluldS ‘ 
vith canthurides; the urine; and in coq^se in the very 
abundant secretion from tjie nose by catarrh. The alkali 
being united to oxide pf animal matter in these fluids, it is 
easily demonstrable. 

7. Although I think I have discovered many properties, 
by which expectorated secretion may be dUUnguidud from 
expectorated pus, I shall not speak of them, on this occa- sa,ine 
sion, further thin just to observe, that the saline impretrna- P* c fi lorated 
tion of pus, particUlkfiy 'that of potash. amj muriate of 

soda, is in very much less* proportion than ib expectorated 
secretion; and hence It dries not become moist after exsic¬ 
cation, on exposure to the air. * 

8. It has heed, It believe, uniformly asserted, that the m 
circulating and secreted fluid, are impregnated with sodabinXXie 
that it.is especially in the matter secreted by the bronchial the ftuid ®* 
membrane. The experiments of others must confirm or 
disprove mine. It seems, howevg-, much more reasonable. 

that the human fluids should be found to contain potash than 

•oda. 
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soda, united to some oxide or destructible acid; because > 
the former 'alkali is daily introduced With the vegetable 
food, and With the drink of fermented liquor; and it is as 
little likely to be destroyed, as the muriate of soda also 
induced in the very same way. But our food and drink 
do not, commonly at least, contain the soda united to a 
destructible acid, or an oxide. 


Cxpectorajed 
matter not a 
mucous fluid. 


F ult of glo¬ 
bules, which 
teem to indi¬ 
cate organiza¬ 
tion. 


D. It is plain, from the preceding experiments, that 
expectorated matter belongs to the class of coag^lable 
fluids, and not of gelatinizable, or, as commonly asserted, 
mucous fluids. It differs from the coagulable fluid, serum 
<of blood, in formingamuch thicker fluid with a much larger 
proportion of water: for serum, and also the water of 
blisters, are quite liquid, although they afford on exsiccation 
from one twelfth to one eleventh of their weight of brittle re¬ 
sidue; while some kinds of expectorated matter, of the con¬ 
sistence of mucilage, afford only one fortieth of dry resi¬ 
due; and others, of the consistence of thiu paste, afford 
only one fourteenth of fesidue. 

10. But for the unavoidable extent of this paper, 1 should 
trouble the learned Society with various other conclusions 
and remarks, especially concerning the ghbuhrity of ex¬ 
pectorated matter, which seems to indicate organization. 
Although Antonius Van Lewenhoeck, above a century ago, 
discovered the globularity of blood, and even noticed it 


in other animal fluids, neither he, nor any other person, as 
far as I know, investigated the subject in any fluid but the 
blood, till by Mr. Home’s acuteness and industry, at a very 
early period of life, it was observed in pus. 1 have in 
this paper related, that expectorated matter, especially the 
opaque ropy kind, as well as the puriform,, is full of glo¬ 
bules, anil ui at, except by such, agents as destroy charcoal. 
Are they ofga- lh'£y are scarcely destructible. Do these spherical particles 

nised carbona- consist chiefly of organized carbonaceous matter ? 
aeons matter* 


V. 
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Abstract of chemical Experiments on the soft Roe of Fishes ; 
by Messrs. Fouhchoy and Vauquelin*. 


m 

Jl- TIE memoir of Messrs. F. and V. is divided into five Method pun 

sections. In the first the authors give an account of several lho 

• ** . authors. 

experiments made with the roes or carp, in order to ascer- ^ 
tain their principal properties: in the 2d they examine the 
phenomena, that take place when they are burned in an open 
fire; in the 3d, the products they yield in distillation, and 
the nature of the coal left in the retort; in the 4th, the man¬ 
ner in which they comport themselves with cold and boiling 
water; and with alcohol: and the 5th contains a recapitula¬ 
tion of the heads of the preceding experiments, with some 
applications of them to physiology. 


Sect. I. Preliminary experiments. 

1. The roe is distinguished from the other organs of General cha- 
fishes by its soft consistence ; by its texture, which is some- ^ c . tr ' r * 
what greasy aud smooth to the touch ; and particularly by 

its fishy smell. 

2. 4t is neither acid nor alkaline. n e ' th lkal ne 

3. When triturated with a concentrated lixivium of pot¬ 
ash it emits no smell of ammouia; and on the addition of u 
fresh quantity of alkali it forms a thick magma. 

4. Thirty gram. [463 grs] of roe, dried in the air by a 
gentle heat, being mixed with 6 gram, of potash, and after¬ 
ward diluted with water, afforded when distilled merely some 
traces of volatile alkali,,which evidently arose from a small 
quantity of muriate of ammonia, that naturally exists in 
the roe. 

These two experiments prove, that the roe contains no Contains no 
perceptible quantity of volatile alkali. ammonia. 

5. Roe dried slowly by a gentle heat in the open air loses Action of h«af 
three fourths of its weight. It turns a little yellow, and on tl * 
becomes friable* 


* A mules de Chioiie, vol. LXIV, p. 5. 

Vol. XXV.—AriUL, 1810. T 
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The coal con - 
tains an acid) 


which i« the 
phosphoric. 




and formed 
during the 
combustion. 


6. Heated in a platinn crucible, it firs^ burdens, then sof¬ 
tens, and at length melts in great part. Yellow fumes are 
emitted, which have the acrid smell of animal fats. 

7« The coal of the roe, being washed with warm water, 
communicates to it a very decided acidi.lt/. This solution 
gives a precipitate with alkalis: if it be evaporated to dry¬ 
ness, and the residuum treated with water, a white substance 
separates, consisting of the phosphates of lime and magne¬ 
sia: if ammonia be added to it, aimnoninco-maguesian 
phosphate and phosphate of ammonia are obtained. 

Water therefore extracts from the coal of the roe ft re 
phosphoric acid , and a little phosphate of lime and of magne¬ 
sia. 

The phosphoric acid obtained certainly did not exist in 
the roe, for this is not acid. On the other hand the me con¬ 
tains no volatile alkali, that can be made evident to the 
senses. Now as the phosphate of ammonia is the oulj salt, 
that can yield phosphoric acid by the means of heat alone, 
we must conclude, that this acid is formed during the combus¬ 
tion of the roe , which is a very remarkable fact, and altoge¬ 
ther new. 


Roe calcined Sect. II. Combustion and calcination of the roe in an open 

fire. 

Perforated the 1. One hundred and seventy-eight gram. [2748 grs.] of 
plaunacrud- f,- e c,h soft roe yielded 7*8 gram. [1‘20 grs.] of coal. This 
coal, strongly calcined in a platina crucible* grew red, and 
perforated the crucible. The metal was rendered brittle. 
Yielded phes- 2. The aqueous lixivium of the coal was acid. On eva- 
phaie of lime, j )ora tion it let fall 45 centig. [7 grs.] of phosphate of liine. 

The lixiviated'eoal weighed only 5'gram. [77 grs.] 
phosphoric 3. The lixivium deprived of phosphate of lime, aud satura- 
acid, ted with volatile alkali, yielded 5 gram. [77 grs.] of dry phos¬ 

phate of ammonia. 

and phosphate 4. This phqsphate of ammonia contained a little phos- 
of magnesia. p^ a t e of magnesia; for, being heated before the blowpipe, 
it yielded a transparent pearl, which became opake on cool¬ 
ing, and was not wholly soluble in water. 

Phosphorus 5 . On distilling 5*6 gram. [86*5 grs.] of this phosphate of 
formed from ai mnonia with l grain* [lf>*4 grs.] of charred cork in a 

coated 
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coated glass retort^ 26 cent. [4 grs.] of phosphorus were pro¬ 
duced. The* residuum of the distillation weighed 4*2 gram. 

[65 grs.], and still contained a great deal of phosphoric acid. 

The muriatic acid, with which it was washed, yielded, on 
the addition of limewater, 4*5 gram. [69*5 grs.] of phos¬ 
phate. It contained a little phosphate of magnesia. 

6. Messrs. F. and V. always remarked, that the coal of 
the roe calcined some time, and afterward once lixiviated 
with water, yielded an acid liquor containing a little lime, 
and a great deal of magnesia. These two phosphates are Separation of 
easily separated by evaporation to dryness, and applying wa- j.hltei'uf lim« 
ter to the residuum, when the phosphate of magnesia will and magnesia, 
dissolve, and that of lime be left behind. Ammonia sepa¬ 
rates from this solution hut a very small quantity, because 
it forms a soluble triple salt with phosphate of ammonia. 


Sect. III. Distillation of the roe, and examination of its 

coal, ♦ 

1. The apparatus employed for this purpose consisted 0 f Roe distilled, 
a well tried stone retort, communicating, hy means of an 
adopter, with a glass receiver, from the tubulure of which 

issued a curved tube terminating in a phial full of oximu- 
riatic acid. This was for the purpose of knowing whether 
there were any phosphorus in the gasses evolved. The fire 
was managed with a great deal of caution, and raised gra¬ 
dually till the bottom of the retort was at a white heat. 

123 gram. [Id99 grs.] of fresh roe yielded the follow ing Prod 1,1,1 
products: 

a, A great deal of colourless water; 

b, Some white, or slightly lemoncoloured, oil; 

. c. An oil as red as blood, aud tolerably fluid; 

d, A blackish brown thick oil; 

e, At the same time with this oil some salts, which con¬ 
densed in needly crystals on the sides of the adopter ; 

f, A white crust, mottled with yellow and red, adhering 
to the upper part of the adopter; 

g, There was but little carbonic acid and carburelted hi- 
drogen gasses evolved. 

2. We shall now examine the nature of these products. 

T 2 The 



ANALYSIS OF THE ROE OF PlSIJES. 


2 78 


Prussiate of 
aftimonia. 

' Phosphorus. 


The Oils ex¬ 
amined. , 


The coal. 


Phosphorus an 
eleraentaiy 
part of roe. 


With less 
he th 
coal a phos¬ 
phorated car¬ 
buret, and 
scratches glass. 


The water (a) contained some carbonate, a great deal of 
priWiate, and some traces of muriate of ammonia. 

The crust {/) was pure phosphorus , for it smoked on the 
contact of air, diffused the smell of phosphorus, was lumi¬ 
nous in the dark, and inflamed rapidly on increasing its tem¬ 
perature. 

The oils (6, c), heated with nitric acid at 30°, emitted 
white futnes having a smell of phosphorus mingled with 
that of oil. The capsule in which this operation had been 
performed, was luminous in the dark. In order to collect 
the phosphorus, the liquor was poured into a glass retort, 
and the distillation urged, till the greater part of the oil was 
destroyed by the action of the nitric acid. Some wateg 
passed over into the receiver, containing carbonic, prussic, 
and muriatic acid. A light oil likewise came over. These 
products contained no phosphorus. The oil that remained 
in the retort was partly ^converted into a red bitter mat¬ 
ter, partly into a kind of wax, which congealed on the sur¬ 
face of ibe liquor in cooling. 

The nitric solution, evaporated to the consistence of a si¬ 
rup, afforded crystals of nitrate of umtnonia. 1 he mother 
water contained phosphoric acid, proceeding from the phos¬ 
phorus acidified by the nitric aeid. 

The coal left after the distillation of the**roe weighed 
7’5 grain. [ll6 grs.}. It was not acid; did not become so 
by calcination; and did not inflame during this operation. 

This experiment shows, 1, that the coal of distilled roe is 
not phosphuretted, bke that of roe calcined by a gentle tire 
in the open air: 2, that phosphorus is an essential element of 
roe\ a fact thft has never been mentioned by any one, nor 
has its existence as an element in any animal substance even 
been suspected. 

3. When the heat is not carried so far as in the preceding 
distillation, no phosphorus is obtained, it remaining combined 
with the c< af in the state of a phosphu retted carburet. 
This coal is the hardest afforded by any organized substance, 
for it scratches-glass. When heated gently in a platina cru¬ 
cible, a yellowish green flume is prbduced; and when the 
temperature is- raised to a dull red, this flame becomes in¬ 
termittent 
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termittent. After ,this calcination the phosphorus is acidi¬ 
fied, and may be dissolved in water. 

Desirous of removing any doubt, that might arise respect- The phospho- 
ing the state of the phosphorus in the coal of roe, the au- 
thors lixiviated this coal with muriatic acid. This dissolved thcdee<ftupo- 
the phosphates of lime and magnesia; and the residuum, sitKM1 of an 7 
calcined afresh, exhibited the same phenomena as it did be¬ 
fore it was thus treated. The phosphorus of the coal of roe, 
therefore, is not owing to the decomposition of these phos¬ 
phates. 

The affiuity of carbon for phosphorus appears to be very Carbon has a 

great; for the same coal, being calcined four times, yielded strong affinity 

for phosphu- 

4 >hosphonc acid each time. rus< r 

JBeside the phosphates of lime and magnesia, which the Phosphate of ■ 
coal of roe retains, we find also phosphate of soda and s ^* s * nd 
potash, which may be dissolved in water. It contains ui- and nitrogen, 
trogen too; for when it is calcined with potash we obtain 
prussiate. 

4. The coal of fibrin, subjected to the same experiments Coal of fibrin, 
as that of roc, does not exhibit the same phenomena. The 
water with which this coal was washed was perceptibly alka¬ 
line; which shows, that the aqidiiiable property observed in 
the coal of calcined roe does not belong to all animal coal; 
aud there is 4ven leusou to believe, that it is peculiar to this 
substance. 


Sect. IV. Roe treated with water and with alcohol, 

1. lloe triturated with distilled water, and reduced to a Roe treated 
pulp, imported to it no signs of acid or afkali. Its soft Wllh water ' 
and white part is diffusible in water, and gives it the ap¬ 
pearance of an emulsion; the membraneous matter how¬ 
ever is perceptible in it, and cannot be separated; and when 
filtered, it is still turbid. 

2 . If we boil the water in which'roe has been diffused. Contains aibu- 
tbere is one portion which coagulates like albumen; but the f? en and < ela * 

BllCt 

water retains in solution a matter analogous to gelatine, for 
it becomes a jelly by boiling down. 

3. This jelly, being burned and calcined, exhibited no phos- Jelly, 

phorescence. 
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phorescence, or phosphoric acid; only Sulphuric acid ex¬ 
tracted from its coat phosphate of lime and of magnesia. 
Soluble por- 4* I he soluble part of roe is precipitable by nutgalls and 
t,un * several metallic solutions. 

No phosphite 5. Roe being boiled a long time in water, not an atom of 
cf ammonia, phosphate of ammonia was extracted; which coufiims wluit 
* has been said above of the existence* of phosphorus in a 
pure state in this animal substance. 

Insoluble part. 6. The portion of roe not soluble in hot water being car¬ 
bonized, and then lixiviated with water, it yielded no phos¬ 
phate of ammonia. It afterward comported itself as the 
coal of the entire roe. The phosphorus, therefore, remains 
with the albumen. 

Roe treat el 7 . Alcohol takes up from roc a kind of saponaceous mat- 

with alcohol. te| ^ j c |j imparts to it an unpleasant smell and taste. 

When this alcohol is distilled, the liquor becomes of a 
greenish yellow; and, when all the fluid has passed over, a 
substance remains resembling soap both in taste and smell. 
This snap retains some atoms of alkaline phosphate. 

The roe treated withajcohol has no longer a greasy feci, 
but is dry and harsh. It appears therefore, that its unctu- 
osity is owing to the animal soap. 

Sect. V. Conclusion. 

-v of 1 . The discovery of phosphorus in the combustible state 
'k^-pbo in organized substances belongs entirely to Mersrs. I'our- 
■£ .. Stance*. cro y a ’>d Vauquelin*; for, if we consult those chemists who 
have attempted the analysis of compounds of this kind, we 
find only Murgraff, who says he obtained phosphorus in dis- 
' lustirJ seed, tilling a vegetable substance.. Mustard seed, with which he 
made his experiment, being subjected to a fresh examina¬ 
tion, did n6t furnish the slightest trace of this combustible. 
Hence it is probable, that the pbosphoi us obtained by this 
chemist was an accidental product of the operation* 

2 . The authors of this paper purpose to inquire, whether 
this phosphuretted animal compound belong to the organi¬ 
zation of fishes in general, or be peculiar to their soft roe. 
They presume. With*much reason, that the phosphorus 

* This Li a mistake. See the following article. C. 


Proposed in¬ 
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found in an organ so essential lias soine influence in thfc cence of fish 
phosphorescence ot fish; mid .that hereafter perhaps we may ™j s olher . 
discover this singular property to be owing to the same 
cause, not only in several murine animals, but also in several 
insects that dwell upon land. 


VI. 

On the Phosphorus , that Seeds afford by Distillation; and 
on the Decomposition of Alkaline Phosphates by Charcoal: 
by Theodore de Saussuhe *. 

Sect. 1. T* HE interesting inquiries of Messrs. Fourcroy phosphorus in 
and Vunqiielin on the roe of fishes published in the Anuales animal 
de Cliiinie f, and their discovery of phosphorus in the com¬ 
bustible state among the products of the distillation of this 
animal substance, led to the observations that form the sub¬ 
ject of this paper. 

In the account of tlieir labours it is said, that phosphorus an< j vegetable 
hud never before been supposed to be found in any orga- substances, 
nized substance, except by Margruff in mustard seed ; and 
this they conceive to have been accidental, as their examina¬ 
tion of this seed gave no trace of it 

The silence of modern writers on this discovery of Mar- Margraff not 

gruff seems to render it questionable; since the observation the only che- 
" , , , mist that found 

appears too singular and striping, tor no one to have at- ph OS jihoius in 

templed to confirm it and investigate its cause. That che- «ecd$. 
mist however docs not claim for himself the discovery of 
phosphorus in the distillation of seeds. IJe first speaks of 
Albiuus and Hoffmann, who had before obtained phospho¬ 
rus by distilling the seeds of mustard, rue, and rocket, 
w ith a very vehement fire, lie afterward mentions Pott, 
who liad taught him, that wheat, rye, and other grain, 
yielded phosphorus. And lastly he relates tyis own results, 
which confirm those of his predecessors. Such testimony 
could have left no doubt of the reality of the observation; 

* Annales dc Cliimie, vol LXV, p. 189. 

f Vol, LXIV, p. 5. See the preceding article. J See p. 278. 
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Beans appear 
contain 
phosphorus. 


if the considerations 1 have adduced above had not led mo¬ 
dern chemists to adopt a contrary opinion. 

Several years ago, us 1 was incinerating some beans in a pla- 
tina capsule, I exposed them suddenly to too strong a heat. 
The charcoal and ashes of these seeds agglutinated together 
at the bottom of the capsule, and a hole was made through 
the metal in one place where it was in contact with the char¬ 
coal. I did not then ascribe the effect to its true cause; but 


when I found Messrs. Fourcroy and Vauquelin hud experi¬ 
enced a similar incident when treating fishes roes iu a platina 
vessel, I concluded, that the observations of Pott, Margraff, 
See., were well founded. As the success of the process de¬ 
pends in great measure on its minfttiae, I shall relate all the 
particulars of that I adopted. 

Wheat distil- l subjected to distillation in a stoue retort 1*039 kil. 

fcd. [lft04-2 grs.] of wheat. The fire was at first very geutle, and 

raided by degrees, in the course of three hours, to a slight 
white heat. When at this temperature no more vapour was 
evolved, I took out the coal that had formed in the retort, 
and which weighed 5250 gram. [38GOgrs.] This I powdered 
.and introduced into a small coated porcelain retort, which 
it three parts filled, and which communicated by means of 
an adopter with a tubulated receiver half full of water. Af¬ 
ter having luted all the junctures of the apparatus, I placed 
the retort in a Yurnace, the fireplace of which, 2*3 dec. 
[}) inches] broad, terminated in a tunnel 1*3 dec. [4£ inches] 
in diameter, and 2 met. [6 feet 6 in.] high; and I raised 
the fire gradually iu about two hours to as intense a heat as 
the furnace would produce. This heat was sufficient to 
fuse the argillaceous lute that coated the retort, and remove 
almost the whole of it. A white smoke, having the smell 
of phosphorus, then diffused itself through the receiver. 

Phosphorus in YVhen the apparatus was cold, I unluted it, and found a 

the adopter, slight coating of -phosphorus in the adopter. It took fire on 
the admissioft of air, and exhibited the smell, colour, con¬ 
sistency, and all the other characters, by which this emi¬ 
nently combustible substance is so easily distinguished. 


The succes* 


From this result we may presume, tlmt other seeds would 


depends on the furnish the same product; and that, if it have not been, 
oTtiufhcat? 1 obtained by all chemists, it was because they did not Cm- 


ploy 
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ploy a degree of' heat high enough, a sufficient quantity If 
seed, and all the precautions 1 have mentioned above. I 
have reason to think for instunce, that, if the degree of heat 
requisite to disengage, the phosphorus be employed at the 
commencement of the operation, this product will not be 
obtained separately, because it would combine with the hi- 
drogen gas of the coal. 

The coal of wheat, treated with boiling water before the The coal of 
extraction of the phosphorus, yields a lixivium that turns comain fre 
sirup of violets green, and is indebted for this property to phosphoric 
potash. In this instance therefore the phosphorus appears of* 
not to be owing to the action of the charcoal on free phos- mouia. 
phone acid. Neither does it arise from the decomposition of 
phosphate of ammonia ; for the heat requisite'to carbonize 
the seed appears to be more than sufficient to volatilize this 
salt. 

As I found a considerable quantity of phosphate of potash Considerable 

in all the ashes of the seeds I have analysed, particularly in ^aamity of 

i * / .,I • • • ■ V * *• \ phosphate of 

wheat (see iny Chemical Inquiries concerning \ egetation), potash oiuauv- 

I thought it necessary to examine, whether this salt be dc- e ^|j roni al1 

composable by charcoal.*- I confess however it is not certain, 

that this phosphate exists already formed in the coal made 

in close vessels; for the water with which it was lixiviated 

afforded me none, or at most scarcely perceptible traces of 

this salt; but the coal, from its great porousness, retains 

substances intermingled with it so pertinaciously, that we 

can conclude nothing from this operation. 


Sect. 2. Decomposition of the Phosphate of Potash by Char¬ 
coal, 

• 

Among the neutral phosphates we know only the phos-wPhosphates de¬ 
pilate of ammonia, add those of some metals, that are de- ‘■wnposahle if 
composable by charcoal. All the chemists who have en- Thosc ot - t 
gaged in these inquiries have asserted, that phosphate of ash, ,od.i, and 
potash, phosphate of soda, and phosphate of lime without J*^ e > su PP wse< l 
excess of acid, resisted this decomposition, "it is on a sup¬ 
position therefore, that these authors might fiRve been mis¬ 
taken, that 1 made the following experiment. 

I neutralized pure potash with phosphoric arid prepared Phosphate of 
by the action of nitric acid an phosphorus. To prevent all J^cdVychM'- 

suspicion coal. 
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suspicion of excess of phosphoric acid, 1 added si slight ex¬ 
cess of alkali to the phosphate of pota&h, so that its solu¬ 
tion turned blurf*colours green. This phosphate, dried at 
a red heat, weighed 30 gram. [463 gvs.]. It was powdered 
and triturated w itli twice its weight of beech charcoal, which 
had been red hot just before they were mixed. I put the 
whole into ji small coated porcelain retort, and exposed it 
t for four hours, in the furnace described in the preceding 
section, to the same degree of heat as in the preceding ope¬ 
ration. The phosphorus flowed by drops into the water of 
the receiver; and, though I extinguished the lire while so.ine 
phosphoric fumes were still evolved, I collected in the re¬ 
ceiver and iu the adopter, 2’5 gram. [38 grt.] of phospho¬ 
rus. ■ this weight I do not include a portion of this sub¬ 
stance, which adhered to the neck of the retort; what was 
suspended in the water of the receiver, and rendered it yel¬ 
low like whey ; or what was combined in the phosphurCtted 
hidrogen gas produced in this distillation.« If it be consi¬ 
dered, that 30 gram, of phosphate of potash contain by cal¬ 
culation about 4'8 gram. [74 grs.] of phosphorus only, there 
can he no doubt, that this salt was blmost wholly or iu great 
part decomposed by the charcoal. 


Sect. 3. Decomposition of Phcsp/ialt of Soda by Ckarcutl . 


Khnsjihare of 
SOd.l lie.. 0171 - 
pojeit by ch.ir- 
:oaL 


■Why tf her 
chriwsrs have 
fstlfcU. 


For this experiment I employed crystallized phosphate of 
soda, with a slight excess of the alkali, according to the 
common practice of the shops for obtaining regular crystals. 
By diying at a red heat 100 parts of this salt were reduced 
to 40'Q4. I powdered 30 grain, of this phosphate, and mixed 
with it Co gram, of beech charcoal, which 1 made red hot 
.immediately before mixing them. The operation was con¬ 
ducted as iu the preceding instance, and 1 collected the 
same product, namely o*5 gram, of phosphorus, with the 
same omissions as before. 

As the phosphates of potash and of soda deprived of their 
waters of crystallization contain nearly similar quantities of 
phosphoric Acid, we may deduce fioin them the same con¬ 
clusions. 

The decomposition of the phosphate of soda by charcoal 
has been n particular object of inquiry to chemists. It is to 



DECOMPOSITION OF PHOSPHATES BY CHARCOAL. 


263 


be presumed therefore, that they failed either because tney 
did ,.ot deprive this salt of its water of crystallization, or 
because they did not employ a degree of ht-at much beyond 
what is necessary for obtaining phosphorus from free phos¬ 
phoric acid. 

i ♦ 

Sect. 4. Decomposition of Phosphate of Limn by Charcoal. 

# 

I mixed an aqueous solution of nitrate of lime with phos- Phosphate 
pboric acid, and precipitated the solution* with ammonia, i,me<lecom * 
which separated from it the phosphate of lime.. Of this losi. d < ’*' ar 
salt, well washed, powdered, and dried at a red heat, 10 
gram. [154 grs.] were mixed with twice tbeir weight of 
beech charcoal powder, which had previously been boiled 
in a large quantity of water to deprive it of potash. 

The degree of heat employed in the preceding operations 
was not sufficient to render the result of this very decisive. 

I therefore gave up all thoughts of extracting the phospho¬ 
rus bv distillation in the furnace above described; and put 
a similar mixture of charcoal and phosphate of lime into a 
Hessian crucible, closed with a platina cover, and surround¬ 
ed with charcoal powder in another crucible closed with an 
earthen cover. This apparatus was exposed for two hours 
to the action of a wind furnuce, .which produces the highest 
degree of heat, that Wedgwood’s pyrometer will indicate. 

The interior crucible was not altered, but its platina cover 
was fused. The earthen cover remained entire. The resi¬ 
duum of the mixture of phosphate with charcoal was di¬ 
gested in muriatic acid. The solution, filtered and precipi¬ 
tated successively with ammonia and carbonate of ammonia, 
yielded to the former 4*52 gram. [70 grs!] of phosphate of 
lime dried at a rod heat, and to the second 5*22 gram. [80 
grs.] of carbonate of lime. The result shows, that about 
half the phosphate of lime was decomposed by the charcoal. 

I repeated the preceding experiment on native phosphate Naiive pho*. - * 5 
of lime, the transparent Spanish chrysolite in regular crys- phate move 
tals *. As the elements of this substance ye much more compose. 0 

* Mr. Vauquelin has found, that 100 parts of chrysolite contain 
£0-3 oi lime, and 45*7 of phosphoric acid. 
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JVNCTVBB FOB METALLIC PIPES* 

condensed than those of the artificial phosphate, its decom¬ 
position could not be expected to proceed so far. From 
§*£6 gram, of chVysolite, powdered and mixed with twice 
its weight of powdered charcoal, I obtained, by the same 
process as above, 1*22 gram, of carbonate of lime, and 4*95 
of phosphate of lime. 

1 should mention, that 20 gram, of beech charcoal pow¬ 
der, treated with muriatic acid, yielded only 5 thousandths 
of a gramme of phosphate of lime, and 6 thousandths of a 
gramme of carbonate. 

From these inquiries it appears, that there is uo animal 
or plant, but may yield phosphorus, or at least phosphu- 
retted hidrogen gas, by simple distillation with a very vehe¬ 
ment fire ; for we know none of those substances, that do 
not furnish phosphate of lime and charcoal. 

It follows too, that the quantity of the phosphates ob¬ 
tained by incineration may vary, according to the degree of 
heat employed in the operation. 




VII. 

A simple and secure Method of joining long or bent Metallic 
Pipes , for Chemical Purposes; with some Queries. In a 
Letter from a Correspondent. 


I 


SIR, 


To Mr. NICHOLSON. 


Dr. Henry’s aT is but lately, that I have made chemistry a part of my 

juncture for studies, and it is therefore with considerable diffidence, that 
metaihc pipes 

I take the liberty of addressing you. In reading Dr. Hen¬ 
ry's account of a portable copper boiler, for exhibiting the 
most important facts respecting latent caloric*, I could 
not help thinking, that a more simple, and at the same time 
more Secure,' method of joining together long or bent me¬ 
tallic pipes, might be Adopted, than by means of the stuf- 
Different one fing box described in the passage alluded to. The plun 
proposed. w hich 1 propose to adopt consists merely in having a small 


• See Epitome, p. 437, 5th edition. 


tube 
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tube made, of the same materials as the ‘larger ones, w^h 
a screw at each end, which is to be made to screw either 
into or Over them. These screws must be cut in different 
directions, so that by turning the small tube in one direc- 
tion, they will at the same.time screw into both the long 
pipes. Should one upon trial be found to screw up to the 
shoulder sooner than the other, it will be requisite to file a 
small piece oif the end of the longer top, and by this means < 
they may be made t«f fit accurately, and to screw up ex¬ 
actly at the same instant. If the screw be cut upon the 
lathe, it will only be necessary to move the tool from left 
to right, instead of from right to left, as in cutting a com¬ 
mon screw. 

At present I have only tried this in a very rough manner, 
but from what I have seen, I have not the least doubt but 
it will perfectly answer the end proposed. 

Permit me uow to ask an explanation of two passages in Query on oxi- 
yonr excellent Journal, from which I have derived much rarbon"andiha 
pleasure and information, and for which l am happy to em- evolution of 
brace this opportunity of thanking you. The one occurs in potasfi & ^irolt 
page 5(i ot vol. XX111, No. 101, May 1809, and is as fol- filings, 
lows: “ Oxigen is found to contain carbon.’* The other 
passage is met with in page 150 of vol. XXII* No. 97* for 
the same year. They are the words of Mr. Davy—“ When 
“ melted potash is slowly brought into conta* t with turn- 
** iligs or iron filings heated to whiteness, hidrogeu gas is 
“ evolved.” Now as I cannot suppose, that water can exist 
in any sensible quantity in either melted potash or iron 
filings heated to whiteness, I am at a loss to account for the 
presence of hidrogen; especially when l recollect, that pot¬ 
ash acted upon by the galvanic battery ’evolves oxigeu. 

With respect to the first assertion, that “* oxigen contains 
“ carbon,” I have not met with it before in'any of the trea¬ 
tises on chemistry which I have read; but if either yourself 
or any of your numerous correspondents wqnld have the 
goodness to explain these circumstatfeeb to a very young che¬ 
mist, or to inform him where he may meet with #satisfactory 
explanation of them, he will esteem it a very great favour, 
and feel himself much obliged by their kindness. 

I have only to add one thing more. In page 312, No. Electrical •*- 

99* P erinient * 
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9&> in a paper op electrical attraction? af»d repulsions, tlie 
author, in mentioning the experiment with the tumbler and 
balls, says, “ the glass held between the two hands is no- 
“ thing more than a Leyden phial.” I must beg leave to 
add, that any, one may convince himself of the truth of 
this assertion, by only using a glass jar capable of holding 
a pint and half, or two pints, instead of a tumbler. If, af¬ 
ter grasping it in both his, hands, and inverting it over the 
pointed brass rod inserted into the conductor, he removes 
one hand, and puts it quickly to the bottom of the jar, he 
■will receive a shock. The first time I tried this experiment, 
I received so stiong a shock, that I was afraid of repeating 
it for some time. However, I have repeated it several times 
this afternoon, and in the presence of a»second person, who 
also received several shocks from it: once in particular he 
complained of haring a strong shock through the stomach, 
and at the same moment I had observed n flash pass between 
hisstomqch and the middle of the glass jar. I have fre¬ 
quently received several smell shocks, but if it discharges 
itself at once, the shock is so strong as to be exceedingly 
disagreeable. A larger jar no doubt would produce more 
powerful effects. Jf any thiug I have said appears to be 
worthy a place in your Journal, I shall be happy to see it 
inserted; at qll events an answer to the queries proposed 
will much oblige, Sir, 

Your obedient humble servant, 

L. O. C. 


ANSWER. 

The juncture recommended in the preceding letter will 
no doubt answer on many occasions, but my correspondent 
will not find it^a very easy matter to make it fit with accu¬ 
racy. If the middle part of the connecting tube were oc¬ 
tagonal, it would admit of the use of a key, which should 
be made wi^h a joint in the middle, to scsew or unscrew it; 
and this would often be of advantage. The rim .of Dr. 
Henry's stuffing box, which is certainly a preferable junc¬ 
ture, might likewise be made of this shape for the same 
purpose. 


1 know 
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I know no authority for the as ertion, that *oxigen coR- 
taius carbon, it was no doubt founded Dn some mistake. 

With regard to the appearance of hidrogen in Mr. Davy’s 
experiment, I can only refer my correspondent to what has 
been said by that gentlemau in his different papers on the 
decomposition of the alkalis, particularly in vol. XX, p„ 
-J >J ; XXli, p. til & foil.; XXIV, p. 10 o. 
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VIII. 

Methods of raising the Bodies of Persons who have sunk 
under IVater , or of assisting Persons in Danger in, IVa ter. 

By John .Miller, Esq.., of Bedford*. 

SIU, 

WITNESSING, as many others did, a boy losing his jj oj downed. 

life in the river in this place, for want of an expeditious 

moans of finding and recovering his body when sunk, I 

wrote to and waited on Dr. Hawes, requesting him to pio- 

eure for n.e whatever were the proper and most approved 

machine* for that purpose. lie purchased for me two sets Apparatus for 

of the Royal Humane Society’s Apparatus for Reanimation ; ret ■ >VLr, ' 1 P 
J - r r drowned bo- 

tv o of Daniel s Lue Preservers; one ot the Society’s Rope dies. 

1) rags; and one of Dr. Cogau’s Pole Drags; [minting out 
this last as the most approved and most efficacious machine 
tli'-n in use; and he gave me a sketch of a bar drag, armed 
with tenter hooks, and weighted with a bar of iron, to which 
the rope for drawing it was to be fastened. 

As soon as I had received it, I went with a medical gen- Inconvenient* 
tleman, who had been eye witness to the fatal catastrophe, CngTn’s drag* 
and who assisted in searching for and taking out the boy, 
(consequently knew the precise spot wherein he fell, and 
where he was found, which was within three fqpt of where 
he fell) to try tlift efficacy of Dr. Cogan’s drag; The boy 

fell from off the bridge while fishing, and so far distant 

* * 

* Trans of the Society of Arte, vol. XXV IT, p, 125, The gold me¬ 
dal was voted to Mr. Miller for thYse inventions. 


from 
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koin the shore as to render a boat necessary for us to feach 
the spot. The 'depth of the water wub ten feet, and we 
found a difficulty, from the buoyancy of the pole in Dr. 
Cogan’s drag, in forcing it to the bottom ; and when we did, 
the stoneR, or whatever it met with, so favoured its buoy¬ 
ancy, as to toss it up considerably when drawing forwards, 
and it required the force of both' hands to keep it down so 
as to scrape the bottom with it. The result was, that the 
force the person holding the drag was obliged to use to 
counteract the buoyancy of its pole (added to the weight 
aud resistance of the water against it) overpowered the 
means of the person who bad the guidance of the boat, to 
move it in the direction he wished ; and instead of the move¬ 
ment of the boat directing the drag <or rather the person 
holding it) the d-ag, by the force required to keep it at the 
bottom, and by the weight and resistance of the water act¬ 
ing on its pole, governed the boat, and was as it were an 
anchor to it, confining the efforts.of the person standing in 
it and using the drag, and making the action of the drag 
stationary instead of progressive. 

The extreme scope of this drag not exceeding eighteen 
incites, may it not require too much time to traverse the un¬ 
certain space wherein the object to be searched for lies, 
In«->nveuicnce to insure its .success ? The bar drag, of which Dr. Hawes 
of t)it bar drag. me the sketch, in point of extent and its consequent 

expedition might answer where the bottom is level, and no 
ridges or hollows would occur; but, as being a straight piece 
of wood, it can accommodate itself to no unevennesses, con¬ 
sequently must leave holes, the most likely repository of the 
object sought for, unsearched. 

One cannol but be aware, that it will seldom happen, that 
the precise spot can be ascertained. Either from the current 
of the water, The confusion or difference of opinion among 
spectators, the space to be searched is generally considerable 
and uncertain. Adverting, therefore, to what Dr. Hawes 
had sent me, and to the conversation I had with' him, as 
well aa the inquiries I had made, 1 thought something was 
still wanting; and the desideratum appeared to me to be a 
machine that would be expeditious, because it was exten¬ 
sive; and secure, because by accommodating itself to the 

ground. 


Spot where a 
Body lies on- 
certain. 


Desideratum. 
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ground, however uneven, it would search holes and hillock, 
equally. 1 turnOd^my mitid, therefore, to form a machine'Machine v*- 
of this description, and thinking that the buoyancy of the ,werin f ic * 
wood would take off from the weight of lead and iron about 
it, were I to extend it to ten feet in length, I determined or 
that length for it, and I found ' my expectation realised in 
the result. I therefore denominated it a machine or drag, 

• easily drawn by one person, that fishes an extent of ten feet 
at one sweep, with the certainty of finding a body, if it liea 
within that space, let the ground be ever so uneven, or the 
water ever so deep. » 

Permit me, Sir, to request you to submit this account of 
my machine to the Society of Arts &c.* accompanied with 
models and a drawing ; and should they be honoured with 
the approbation of the Society, I shall feel myself much 
gratified, as their sanction could not fail to promote their 
publicity. 

1 have the honour to be. 

Sir, 

Your most obedient servant, 

JOHN MILLER. 

* 

Description of Mr. Miller's Apparatus for Raiding the 

Bodies of Persons sunk under Water . PL VI. Fig. 

1, ‘2, 3, 4. ' 

This machine cousists of a round piece of deal A A, fig. Apparatus for 
1, ten feet in length, and two inches and a half in diameter ; dr ^ rn ‘ 

at thirteen inches from each end of it, a square piece of iC nbed. 

.deal B, twelve inches in length, and one inch and a half in 
diameter, made firm by a bracket, is let inland glued or 
nailed. To this bar four six-pointed drags, CCCC, arje 
suspended at equal dLtances*. These drags are weighted 
with two pounds of lead affixed or run on to the lower end 
of their shafts or stems, to steady them when in action, and 
to Ueep’their points from running into.the ground, which 
had they nothing to counteract their weight and preponder- 
nncy at top they would do. The buoyancy of the bar on 
the one hand, and the weight of the lead at the bottom of 
the drags on the others has the effect of keeping the drags 
Vo i.. XXV— April, 1810. U m 
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J° r m an upright position when at rest in the water, and in a 
de- diagonal,one when pulled forward, serapmgthe ground, but 
not entering it. Each drag has a swivel at both ends of its 
shaft or stem. Its whole length, including swivels, is about 
nineteen inches. At nine inches and a half from the top, 
the hooks, which are three only at their base, but which are 
subdivided at eight inches from their ends, take their rise. 
r £hey are curved, and their points when turned up again 
are about four inches below the level of their tops, and thir¬ 
teen inches asunder; and the outside point of each sub-divi¬ 
sion is thirteen inches from its adjoining one. The extreme 
points are split and formed into a double hook, very sharp 
and pointing towards the stem. 

Holes are bored through (he bar A at equal distances, so 
as the hooks when suspended may approach each other 
within five inches. Through those at the end, which are 
larger than the others, and made close to the pieces of wood 
let into the bar, the principal or drawing ropes D D pass. 
This rope is of considerable length and strength, and goes 
through the top swivels of all the d»ags. It is then made 
fast by wooden wedges driven into the boles through which 
it pRsses, at such a length as will suspend the two end drags 
a few inches below the end of the pieces of wood let into 
the bar. The other two drags are suspended at the same 
distance from the bar by lines of an equal length coming 
through the holes in the bar, and tied to their top swivels. 
These two drags, as well as the two end ones, are made 
fast to the'principal or drawing rope at equal distances with 
a piece of tar-line tied to their top swivels. Arid the two 
outside drags are kept in their proper situation by the prin¬ 
cipal rope going through a staple fixed in the pieces of 
wood let into the bar ; and (be two others are kept either 
from approaching or entangling with one another, or the 
outside ones, by bored pieces of w ood, a a t of equal lengths, 
placed between each drag at the bottom, through which aud 
their bottom swivels a rope made futt to the bottoriii swivels 
of the - two outside drags passes. The drags, however tied 
or fastened their swivels may be, always have their own ro¬ 
tary motion free, consequently their points by their own 
gravity will always assume and retain their proper position 

' when 
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when in action. The bar clears the way for the drajjs. Apparatus for 
breaking and rertioving weeds or what felse might otherwise ^bodieTde*' 
impede their progress and action. The drags, being sus- scribed, 
pended to the bar and separated from each other by nothing, 
but what will give way, are undulatory in their progress as 
the bottom is, but will yet preserve the full extent of their 


sweep. 

Th us formed, the machine is ready for use, and may be 
drawn in this shape backwards and forwards at pleasure; 
but should the water wherein it is to be used be thought to 
contain roots of trees, or any thing likely to occasion the ne« 
cessity of drawing up or releasing any one of the drags from 
the obstacle it has met with, then another appendage is ad¬ 
visable : a bar K, less in substance than the leading one, but 
of the same length, and which, for distinction sake I call the 
floating-bar. Holes are made through this bar at the same 
distance from each other as those in the leading bar, and 
ropes of equal length (either ten feet, -or any other length 
that may be chosen) after having been tied to the bottom 
swivels of all the drags are to be brought through these 
holes, and there stopped, either by a knot or pieces of cork 
at their ends. By this means any particular drag may be 
got at, without altering the position of the others, for, as 
far as the flexibility of the rope in the intermediate spaces 
between the several drags will admit, each is free and inde¬ 
pendent of the other; and since, by means of these ropes, a 
parallelism is preserved from the leading bar to the floating 
one, the floating one of course brings into view the direc¬ 
tion the one which is sunk is taking. 

Should the current of water be strong, it would carry the 
floating-bar before the leading one in drawing down the 
stream. A rope h t therefore, weighted with a stone or piece of 
lead at its end, is requisite. This will act as a kind of auchor 
to it, will steady it, and keep it where it ought to be, behind 
the leading one. If bored pieces of deal d d, 15 inches long, 
are, After passing the ropes of the floating-bar'through them, 
made fast by wooden u edges to those ropes, at three inches ' 
distance from the bottoms of the drags, they will by their 
buoyancy and tension prevent these ropes of the floating bar 
entangling lonud the points of tlfl drags, 

U a y'ith 
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(With the 'floating bar attached to it, the progress of the 
bar cannot be instantly changed from straight forward to re* 
trograde. For without making q swee^ something circuitous, 
the ropes would entangle. But if a rope is fastened either 
to the middle of the floating-bar, or to that rope which ope¬ 
rates as an anchor to it, by means of this the whole machine 
may be drawn back, and the same sweep repeated as often 
as required. 

Should the floating-bar, for the purpose of disengaging 
any particular drag, be thought unnecessary, but that it is 
desirable to know what direction the one sunk is taking, and 
that the drawing backwards and forwards is an object, the 
floating bar, provided the holes at the ends of it are made 
sufficiently large, will do this by changing its direction from 
being a following bar into that of a leading one by this 
means. Detach it from the drags by untying the ropes that 
connect it with the bottom swivels. Pull them out of the 
floating-bar, and then pass the two ends of the priucipa) or 
drawing rope through the holes next the end of it, and let it 
slip down to the leading bar; its own buoyancy will bring it 
to the surface of the water, and the operation of a man’s 
pulling the drawing rope, will, by compression, keep it 
there. 

The cost of tjhit drag and appendages is three guineas. 

Fig. 2, represents the drag in the state in which it should 
be preserved ready for use, or the manner in which it should 
be carried from place to place, to prevent any part from 
entangling. G G is a* pole over which that part of the ap¬ 
paratus marked A and B is laid, and on which the cords 
J) D folded up are hung, the drags C C C C remain sus¬ 
pended on the nearer side of the pole, and the floating bar 
F. is laid within the drags with the hollow tubes d d be¬ 
low it. 

So closely connected with this subject of life preservation 
are two other machines, which I have had made, that on the 
presumption that a description of them will not be unaccept¬ 
able, I shall annex it. . , 

One of them I call the reel safeguard, devised by me for 
the security of persons going to the assistance of a drowning 
person, or diving for the®. 

Tire 
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The oth§j*a missile rope, capable of being flung to a per¬ 
son in distress, at a considerable distance from the shore! 

This missile rope, (fig. 4, plate VI,) 35 yards in length, is Rope to be 

rendered buoyant by pieces of cork fastened to it, at inter- ^ un S 10 * P €r " 
, „ , „ ' . , „ , son at 0 du- 

ruls of t;ivet or four feet. It is made fust at one end to a tance from the 

wooden reel A, six inches in diameter, and sixteen in length, *boy. 

on which it should always be kept wound, to prevent the 

ropes kinking, and for-being in readiness. But when used, 

it must be unwound, because the corks are an obstacle to* 

its running off* the reel in the throw, and it should be spread 

on the ground, or held in the hand, free from entanglement 

so as not to catch or impede the .throw. The throwing end 

of the rope is fastened to a piece of wood B shaped like the 

but eud of an our, as no shape can be better devised for 

the purpose of throwing it from the hand. The person 

throwing it holds last the reel in his other hand. 

The cost of this is / seven shillings and sixpence. 

The reel safeguard consists of a rope or line thirty-five Apparatus for 
yards long, made fast at one end to a reel (A, fig. 3) six * lie er 

inches in diameter, and. ten in length. To the pther end son going to 
of this rope, a brass or iron tinned ring, large enough to ®^ sl 
admit of the leather and buckle part of the shoulder-straps 
passing through it, is fastened. The other part consists of 
two straps B B, of strong sadler’s web,- 2 inches wide, cross¬ 
ing each other, and well sown together just above the pit 
of the stomach, and after leaving a sufficient # space for ad¬ 
mitting the arms, the ends on each side are fastened together. 

To the ends behind the left shoulder, a brass or iron tinned 


ring of an inch and half in diameter is well fastened, and to 
the ends behind the right shoulder, a buckle and strap 18 
inches long is fastened. If the space for a the arms to pass 
through is proper, and the ring behind the left shoulder, 
and strap behind the right, properly placed, the pull from 
behind will be so equal, that the brace will neither press on 
the pit or .stomach, or the windpipe ; two. essentialsiu swim¬ 
ming and diving. To insure this safeguard being put on 
properly, when hurry requires the use of it, “ Over the 
left arm" “ Over the right arm" should be written or 
stamped on the inside of the web part with printer's ink. 
The person using this slips his awns into the brace, while 

another 
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another, having first passed the buckle and strap.(which is at 
the end of the brace behind the right shoulder) through 
the ring at the end of the rope, puts the strap through the 
ring behind the left shoulder, and buckles it to the size of 
the wearer. This person keeps fast hold.of the reel, while 
the wearer plunges into the water; and the facility with 
-which the rope runs off the reel prevents its being any impe¬ 
diment either in swimming or diving. 

When it is required to pull the person wearing it to the 
6hore, it is not to be done by winding the rope on the reel, 
but by shortening the rope by passing one hand over the 
other as quick as possible. This will pull the wearer on his 
back, and from the elevated position of the person pulling, 
whether he is on shore or .in a boat, the wearer’s head and 
shoulders will be pulled out of the water, and the immer¬ 
sion of his head either from debility, his efforts, or any 
weight he may have bold of prevented. 

The cost of this is eight shillings and sixpence. 


IX. 


On Respiration. By William Allen. Esq. F. R. S. and 
William Hasledine Pepys, Esq. F. R . 5.* 


Nitrogen One of the most prominent features in our last comma* 
evolved when nicationf was the evolution of a considerable quantity of 
spired" 835 ^ azote, when oxigen gas nearly pure was respired; and al¬ 
though a considerable part of this azote must undoubtedly 
be attributed, to the residual gas in the lungs, after the 
most forcible attempt at expiration, yet the fact seemed to 
demand still farther investigation, it appearing of conse¬ 
quence to ascertain, whether the increase of azote was uni- 
form throughout the latter stages of the experiment, or 
solely confined to the earlier periods. 

Large propor* By adverting to our former paper, it will be found, that 


* Philos. Trans, fpr 1809, p. 404. 

See'Jcrtimal, vol, XXII, p 180. 

in 
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in an experiment, where more than 3000 cubic iuches of 
oxigen passed through the lungs in seven minutes an^l a 
quarter, 62 cubit? inches of azote were found in the first 250 
cubic inches expired, though the gas originally contained but 
2*5 per cent, or only 6 cubic inches in this quantity; in the 
two next portions expired, consisting of 562 cubic inches, 
we found 56 cubic inches of azote, though this quantity of 
gas, before it was respired* coutuined only 14; these first 
portions were given off in about two minutes, and con¬ 
tained nearly 100 cubic inches of azote more than could be 
accounted for in the oxigen employed; hence it is plain, 
that a large proportion of the increase is evolved in the 
first periods of the process. . * 

Our intention was particularly directed to this point in 
the following experiment. The oxigen, procured as usual 
from hyperoxigenised muriate of potash, was fouud to con¬ 
tain four percent of azote; the experiment was conducted 
in the same manner as the preceding ones, except tfipt the 
tubes of the gasometers were .filled with oxigen, aud the gas 
was not merely passed once through the lungs, but breathed 
backwards and forwards. In order to prolong the duration 
of the experiment, which begau and ended with a forcible 
expiration, portions of respired gas were preseived for 
examination from each of the gasometers, in the following 
order: 


tion of nifro-, 
gen evolved at 
the beginning 
of the i>rpeev«. 


Experiment. 
Oxigen respir¬ 
ed lepeatedly. 


No. i. 

244 

No. 5 . 

230 No. 9. 

252 

2. 

294 

6. 

266 10 * 

168 

3. 

282 

7- 

254 

— 

4. 

266 

8. 

288 

. 2544 


The portion of oxigen remaining in the water gasometer 
of the original quantity, not employed in the experiment, 

.was found upon trial to contain four per cent of azote, as 
before: 

Summary of the Experiment . 

Cub. Inches Cub. Inches Defici- Summary. 

Bar. Therm, of Oxigen of Gas ex- eucy. ( Time. 

* inspired. pirgd. 

29-9 SI 2668 2544 124 13 minutes; 

li^re the deficiency was greater than we had ever remarked Deficiency 
before; but on passing an equal quautity of common air Tery S teat * 

from 
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the tpparatoR from the water gasometer, mid registering it in the rnercu- 
perfect. ri^l onC9> we were satisfied that the apparatus was quite 
perfect. It is, however, to be considered," that the respira¬ 
tion in this case was not natural, and that spine small degree 
of force was required when the inspirations and the expira¬ 
tions were made in the mercnrial gasometers, which renders 
this experiment rather different from those which had pre¬ 
ceded it: and it appears to us probable, that a portion of 
air was forced into the extremities of the bronchite, which 
could not be suddenly expelled by the strongest attempts at 
expiration. Hence also, perhaps, the constant though smaller 
deficiency, even when the air was only once passed through 
the lungs; but when the process is continued for a much 
longer time, it .rs probable that the vessels recover their 
tone, and are able nearly to expel the whole of the volume 
admitted. 


The air expired in the present instance, being examined 
in the manner described in our last paper, we found that 
10b parts from each of the gasometers contained the fol¬ 
lowing proportions: 


Stats of Iks air ^°* I 
ifter respir¬ 
ation. 


10 carbonic acid 
21 azote 
69 ozigen 


No. 4, 10 carbonic acid 

7*75 azote 
82*25 oxigen 


100 


100 


No. f. 10 carbonic acid 
11 azote 
79 oxigen 

100 

No. 3. 10 carbonic acid 
8*5 azote 
81*5 oxigen 

100 


No. 5. 10 carbonic acid 

7 azote 
83 oxigen 

100 

|oiD?xrf} 10Siarbonicacid 
5*5 gzote 
84 oxigen 

100 


We shall first calculate the total quantity of azote exist¬ 
ing in the gas before the experiment, and afterwards esti¬ 
mate what was produced in the different periods during 
"the first half of the experiment. 


Calcm- 
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Calculation for Azote . 

S668 cubic inches of oxigen were employed containing Nitrogen cat- 
four per cent azote: culateil. 

100 : 4 : : 2668 : 106*72 


the total quantity of azote in the gas consumed was 106*72 
cubic inches. 


Azote found after ihe Experiments . 


Cubic Inches Azote found 


No. 1. 

244 

100 : 

21 : : 

244 : 51*24 

2. 

294 

100 : 

11 : : 

294 : 32*34 

3. 

282 

100 : 

8*5 : : 

282 : 23*07 

4. 

266 

100 : 

7-75 : : 

2(.G : 20*61 
# 

5. 

230 

100: 

7 :: 

230 : 16*10 

6 to 10. 

1228 

100 ; 

5*5 : : 

1228 : 67*54 




Total 211*80 cubic inches 

r 

The whole azote, 

found after the 

expe- " 

riment. 

was • • 





Azote detected by the same tests be¬ 
fore the experiment only.. • 106 * 7 ® cubic incites 


Increase of azote 105*08 Increase of n> 

—- ~ trogcn. 

Now, as the whole time was thirteen minutes, if we divide 
this by the number of gasometers filled, it will give us one 
minute eighteen seconds for each, and the following frill be 
the periods in which the azote was evolved. 



Time. 

Azote in the 
Azote found. Oxigen. 

• 

Increase. 

No. ), 

#1 18 

51*24 less 

9*76 equal to 

41*48 

2. 

1 18 

32*34 — 

/ t 

11*76 

— 

20*58 

3. 

1 18 

23*97 — 

11*28 

zz 

12*69 

. 4. 

1 18 

20*61 — 

10*64 

• 


9*97 

5. 

1 18 

16*10 — 

9*20 

— 

6*90 

6 to 10. 

6 30 

67.34 — 

49*12 

= 

18*42 


13 piiu. 

. 211*80 

101*76 


110*04 


Here 
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Could this 
have existed in 
the lungs be- 
fete the «xp«- 
i invent ? 


or has it bc^n 
exchanged for 
oxigen ? 


Here the increase of azote appears Yalher greater, viz. 100 
<t;ibic inches, but the calculation in this case is made upon 
the gas expired, and from the above statement, we may see, 
that the evolution of azote goes on diminishing; we have 
sometimes even found, that towards the close of an experi¬ 
ment it has almost been reduced to nothing. The ques¬ 
tion now is, whether this increase of azote can be owing to 
the residual gas contained in the lungs at the beginning 
of the experiment, or whether a portion of oxigen is not 
actually exchanged for azote, when pure oxigen gus is 
respired. 

Here it may be useful to compare the azote found in 
our former experiments on oxigen, with the present. 


Results of for¬ 
mer experi¬ 
ments. 

Oxigen 
Gas in- 
Bar. Therm spired. 

A 

Gas ex¬ 
pired. 

* 

Dcfici 

ency. 

Quantify luferied 

respired Aaote Capa- 
m a Mi- evulv- ci'y of 
Time. nutc. cd. lungs. 

No. 1. 


53 

3260 

3193 

67 

9 20 348 110 141 

2. 

30*3 

70 

3420 

3362 

53 

7 25 461 177 225 

3. 

30‘ 15 

70 

3130 

3060 

70 

8 45 357 187 236 

*. 

29-9 

51 

2668 

2544 

124 

13 205 105 133 


The greatest increase of azote was in the 2d and 3d exjw- 
riments, when the thermometer was at 70*, which might 
materially influence the results : in the other cases, it was 
not higher than S3. 

Capacity of the From the experiments of Goodwin, we might be inclined 

lungs, to admit the capacity of the lungs, inferred from the 1st 

and 4th experiments, as very possible; but it seems diffi¬ 
cult to conceive, that it can amount to 236 or 225 cubic 
inches, and yet this must be the case, unless a portion of 
azote is given* off from the blood, or there is some process 
in nature by which it is capable of being produced fiom 
oxigen. * 

Having, by the kindness of our friend Henry Cline, jun., 
been furnished with the lungs of a stout man, about live 
feet ten inches high, taken from the body not long after 
death, and in a sound state, we proceeded to ascertain the 
quantity of air contained in this organ after the most com¬ 
plete expiration, as in death. 


H enry 
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Henry Clipe hml judiciously taken the precaution to •xamiued in a 
divide the trachea just below the cricoid cartilage, befoi4 
he opened the thorax ; he then inserted a tube with a brass 
stop-cock, which he tied firmly to the trachea* and at¬ 
tached an empty bladder to the other end. The cock was 
then turned, so as to communicate with the bladder, and 
on opening the thorax 3 If cubic inches of air were expelled 
into it. The weight of the lungs was four pounds one 
ounce. A very large glass jar, being placed in a shallow 
tin vessel, was tilled to the brim with water, the lungs were 
then completely immersed, and the water which flowed over, 
and was the measure of their volume, weighed six pounds 
two ounces : we next cut a portion of the lungs into small 
pieces, under a large inverted glass of water, and attempted 
to squeeze the air from the cells, but although several 
cubic inches were thus procured, we were soon convinced 
that it was utterly impossible to arrive at our object by 
these means, as no force that we could use seemed capa¬ 
ble of expelling the air from the cellular membrane, into 
which it escaped from the vesicles. We therefore took 
portions of the lungs, which weighed 2774 grains; the 
mass, being put into a piece of new hair cloth, was subjected 
to the action of a powerful screw press, and the fluid was 
received into a vessel; after twice undergoing this opera¬ 
tion, the mass weighed only 660 grains. Its specific gra¬ 
vity was very nearly that of water, viz. *930, water being 
1*000 : the fluid procured by the press was of the specific 
gravity of 1*019 » this would make the specific gravity of 
the lungs *997* water being 1*000; hence it appears, that 
the substance of the lungs, and the contents of the blood¬ 
vessels together, are so near the specific gravity of water, 
that they may be fairly considered as the same. 

Then, as Ihe mass of the langa was equal to 4 pounds of 
water, though 6*2 pounds of water were displaced by them, 
and as a pound of water occupies the space of 28*87&cubic 
inches, we have the following calculation: 
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300 

lbs. ox. 

^ € 2 water displaced,by the lungs 

4 1 weight of the lungs 

2 1, or 59*554 cub. in. of air in the lungs, to which must 

be added *31*530 the volume of the air forced into the blad- 

. . . • der on opening the thorax. 

$1*134 


and this gives us 91*134 cubic inches, as the air contained 
in the lungs of this person after death; and when we reflect, 
that the air must have been under compression, when the 
lungs were immersed in water, some force being required to 
beep them down, and also that not less than 7 or 8 cubic 
inches muet be contained in the fauces &c., we cannot esti¬ 
mate the whole at-less than 100 cubic inches. 

It is farther to be noted, that these 100 cubic inches would 
occupy much'more space in the temperature of the human 
body, than in the mean temperature in which the examina¬ 
tion was made; and this difference would be nearly 6 cubic 
inches; the air left in the lungs, after complete expiration, 
&>imitobelQ8 would therefore be 108 cubic inches; but the mean of our 
•uk fe^bas. experiments would make it 183. 


Experiment 1. ?4l 

2. 2*25 

3. 236 

4. 133 


4)735 

183 


Nitrogen 
evolved from 
the blood. 


We are then almost compelled to allow, that, when pure 
•xigen ip respired, a portion of azote is given off from the 
blood. 


Experiment on We now resolved to perform a series of experiment* upon 
a guinea pig. some animal, which lived wholly upon vegetable food, apd 
made choice of the guinea pig as one of the most manageable. 
Apparatus de> The apparatus consisted of two large mercurial gaso- 
wtribed. meters, which’were made to communicate with a strong 

trough 
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trough E, PU Vll, in the middle of which a small maho¬ 
gany table D was rpade fast by a screw, for the purpose of 
supporting the animal under the bell {glass A. Two holes 
were made through the table for the insertion of tubes to sup¬ 
ply and take off the air, each of them communicated with 
one of the mercurial gasometers; the tube B delivered gas 
towards the upper part of the glass A, in order to bring the 
supply of fresh air near the head of the animal: the open¬ 
ing of the tube C was placed within half an inch of the ta¬ 
ble to convey off the respired air; the gasometer connected 
with this tube was made to communicate with a mercurial 
bath G, in which portions of the respired air were pre¬ 
served for examination. Quicksilver being poured into the 
trough E, so as to rise to a level with the top of the maho¬ 
gany stand, we placed a Guinea pig upon it, with the bell* 
glass over him, and as its edges were immersed m quicksil¬ 
ver, the animal was completely confined in atqiospheric air: 
we found thdt his body occupied the space of 39 cubic indies, 
which, deducted from the cubic contents of the glass A, 
left 55 cubic inches for the air confined with the pig, to 
which must be added 5 more for that contained in the 
tube C. 

(To be concluded in our next.) 


X. 

On the Construction, of Theatres , so as to render them secure 
againsjt Fire. In a Letter from Mr. B. Cook. 

To Mr. NICHOLSON, 

SIR, 

A N some former letters you did me the favour to insert in Iran rocom- 
your Journal, I have reeommeigled the use of iron in the 
place of wood; in my Inst on that subject I pointed out its * 

use and advantages in substituting it for,wood in buildings, 
but more particularly in adopting it s for staircases, as pro¬ 
mising a certain escape in case of fire. What 1 would di¬ 
rect the attention to in this is, the great advantage of em- 

* ploying 
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particularly in 
public build* 
logs. 


Thfatrrs con¬ 
ducive to im¬ 
morality. 


Two burnt 
down. 


and one rc-s 
built, 

btit not secured 
agdiu>t fire. 


ploying it almost entirely in the erection of public build¬ 
ings, especially theatres; and although f ath not an ad¬ 
mirer and eiieoureger of theatric representations, bnt, on 
the contrary, think they are injurious to a state, as conta¬ 
minating fhe morals and habits of a people, and consider 
them as the very seat and emporium of vice and immorality, 
yet as they are permitted, it is a desirable thing, to have 
them erected in such a way, that, for safety’s sake, the fre¬ 
quenters may not be in danger from any accident or other 
cause. We have seen the two national theatres destroyed 
entirely, and that with a rapidity that no human exertion 
could put a stop to. Their destruction arose no doubt from 
an unpardonable neglect, or a worse cause: one has risen 
like a phoenix from its ashes, more beautiful , than before, 
but is it not risen with all the dangers of destruction in it¬ 
self? It ought to hove risen immortal; it ought, as a na¬ 
tional establishment, to have been composed of such ma¬ 
terials!, as would mock a second dreadful devastation. A 
tire once commenced, would it not, in this new theatre. 


communicate to all its parts ? would it riot put at defiance 
the power of man to suppress it, and in a few hours would 
it not again he a heap of ruins ? Drury Lane is still in 
Other-! about this situation ; and as it is in contemplation to raise it to its 
to be eneied. f onuer splendour, and as another theatre is about to be 
erected also, l do hope, before they are erected, that the 
proprietors will carefully consider how absolutely necessary 
it is to compose them of such materials, as will endure for 
ages, ami that cannot he again consumed with fire. The 
destruction of Covent Garden was accompanied with the 
loss of so many lives, that no care or expense can be too 
much to guard aguiust so dreadful an accident. I mention 
not the loss the proprietors sustained, I take not that into 
the scale, for what is the loss of pioperty, when compared 
The legislature-with life? 'ihe nation ought to superintend the erection of 
sbonid provide £ts public buildings, especially those buildings set apart for 

ofpublicbuUd- amusement. The lives of his Majesty’s subjects “ought to 
iijgs. be as carefully .provided for by the legislature, in their 

meetings together fot amusement, as it provides for them 


Danger from 
crowds trying 
to escape. 


from tbeir enemies from without. I always have considered 
all such places us extremely dangerous, not that l suppose 

■n that 
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that a fire cdub 1 begin and communicate itself round t|je 
house with such vapidity as to endanger the lives of the 
auditors; but what is as bad, or worse, on the first appear¬ 
ance or cry of fire, instantly would the audience rush from 
their places to the doors, and hundreds of lives would per¬ 
haps be lost; for the very idea of a fire deprives a man of 
that command over his reason, especially if he conceive 
the danger imminent, that at the first scream of fire, all 
would press to escape, so that numbers would be suffocated, 
crushed, or trodden to death. The second view I would in c * ses 
take is, that on such immense piles of building being in a WHUi * 
blaze, if the wind should be high, vast danger might be 
the consequence; and in the attempt to extinguish fires of 
this sort, we have a recent instance in Covent Garden, how 
dangerous ir the employment of the firemen and assistants. 

I will suppose, that a theatre was constructed of imn instead In a theatre 
of wood. If the scenery during the midst of the perform- used^r^wood 
ance was to take fire, and the whole in a blaze, the specta- a Are of no 
tors might rest quiet, it could not extend to reach them; con ' ,ec l" ellc ‘ : * 
and l do think, that, although the whole house resounded 
with the cry of fire, the idea would fix itself on the mind 
so strongly, that they were sitting on iron, that the alarm 
would not so much affect them, if it did at all, as to pro¬ 
duce any mischievous consequences. The very thought of 
the theatre being incombustible would draw to it many per* 
sons, who, from a fear of accident, might now keep away. 

The security it promises to the proprietors not only from 
real danger, but from the alarm of danger, would, l should 
suppose, (especially if it can be made appear, that it would 
be erected as cheap, or nearly so, as of wood) induce them 
to adopt this plan. • 

I will give a brief description of the mode, and although ftra 
imperfect, yet all I wish is to strike the inind with the idea, 
and induce the proprietors to give it due consideration. I 
will begin with the stage—all the upright and cross suj>- 
porters should be iron, east light, fitted, and screwed or 
pinned together, and to make it fire proof, projecting edges 
might be cast on the bottom of each spar, so that when laid 
down to lay the floor upon, tiles or quarries made thin and 
light on purpose might be laid between tire spars, forming 

a solid 
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a solid fire proof bottom. Then the boards *fior the stage 
nfight be laid down and screwed to the spars; the same 
principle acted uporf through all the rooms, and all the 
dtfors neatly* made of iron, with panned to fall into the 
mouldings neatly screwed iu^ which when painted would be 
handsome as mahogany. The stairs and staircases all 
cast and fitted together in the way recommended in your 
Journal, No, 107 , would be much more beautiful tjian it is 
possible to make wood, without going to a very great ex¬ 
pense, and then not half so durable. They would be much 
Little or no cheaper than stone also. In fact, l would introduce little 
wood, but the or no wood at all, except the floors, and these I would lay 
UaTfluors/and ^ own * ire proof.—It would then be impossible for tire to be 
tueve firejnoof. communicated to the different parts of the house, was the 
vilest incendiary to gain admission under cover of the night, 
and fire the boards of the stage and scenery, there being 
none, or but little admission of air from below, owing to 
the fire proof bottom, it could make its way but very slowly, 
and then only the boards and scenery could be burnt. All 
communication being cut off with the adjoining rooms by 
the iron doors, it coubl not consume their contents, a)id the 
supporters of the flomings, being iron, could not conduct 
the flame. r I he front of the stage and orchestra should be 
iron ; the orchestra in particular would be extremely hand¬ 
some, cast with beautiful festoons of flowers or trophies, 
and paiuted in character. The flooring of the pit laid on 
arches could not he in danger, and the seats of the pit also 
should be iron, the supporters of the scats cast light, and 
the seats made in pannels from 3 to C feet, neatly east to 
fall into the mouldings wirh round edges, so that when the 
supporters weye fixed, the framing laid down, and screwed 
firm, then the pannels should be let into the mouldings, 
and fastened with screws also. The seals made in Ibis way 
would be quite as neat, and all the objection I see is, that 
iron would be colder than wood ; but when they are covered, 
that objection in part would vanish—at all events, the sup¬ 
porters of the seats might be iron, if the seats were wood. 

'The framing for the boxes might all be of iron, and the 
seats iron also, for they are stuffed, therefore iron could be 
rio objection. Then the partitions of the boxes might he 

very 
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••very neatly «K_naged and light, being all cast in open work 
and the fronts* of Jthe boxes might also be cast in scrolls, 

Gothic, or in trophies, in fact, in anyVay, figure, or shape, 
fancy might invent, more tastefully, more light and elegant, 
than it is possible to do it in ^any other way. * Then, Hf it 
was wished, the fronts of the boxes might be rendered warm, 
if the open work was objected to as cold, by lining them 
inside with cloth or velvet, which would form a very hand¬ 
some ground, on which the scroll or faqcy work of the boxes 
would be seen to great advantage; the back of the boxes 
and doors 1 would propose of iron laid in pannels, and taste¬ 
fully painted or lined—a person would not be able to dis¬ 
cover, whether they were made with wood or iron inside, if 
well managed in the padding. The lobbies, the small stair¬ 
cases, the railing, the supporters and framing of all kinds 
should be iron, and all the floors should belaid on fire proof 
floorings. The grand staircase might be made to have a 
beautiful effect, if a man of fancy and genius was to design 
it; and the whole of the grand entrance might be such, as 
would strike the beholder with amazement at its novelty, 
and the mind at the beauty and delicacy of its composition, 
us in iron the finest specimens of antiquity could be intro¬ 
duced. The supports of the galleries should be iron. The 
gallery floor laid down fire proof, and the seats, if not iron, 
should be on iron supporters—the gallery stairs and stair¬ 
case all iron—and the roof should have no wood at all in it, 
but be composed of hollow or solid iron, cast light, and if 
each piece was graduated from bottom to top, would still 
make it more light, and yet be equally as strong. A roof 
of this description well secured together with screws and 
bolts, &c., would not be considerably heavier than wood, as 
the iron would possess strength equal to woo'd, at less than 
half the thickness. 

Now it would be well to compare the advantages iron Comparison of 
promises above wood, before it is adopted; and in looking th « advantages 
at its advantages, all its possible disadvantages should be of i t0l ?& 

coupled with them, in order to see it in its true, point of wood, 
view. One objection might'be urged, that it would be dif¬ 
ficult to erect a theatre or great public building on this 
plan. But I say there would be no difficulty in procuring 

Vol. XXV.— April, 1810 . X men 
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men competent to undertake The erection of fhem, and who 
ate able to plan* get made, - and put together* all its seve¬ 
ral parts; and in those parts where there was a field open 
for genius, and taste, to shew itself* in the-entrances* boxes, 
and other oonspjcuous parts of the house, the most beauti¬ 
ful and unique ornaments might be made* and finely cast in 
iron, and afterwards touched up with the tool, and painted 
to imitate whatever iancy might dictate. There would be, 
especially in a theatre, the greatest scope for genius; thus 
might be constructed the most elegant one in the world ; 
and one that no accident, no misfortune, no incendiary 
could destroy—that would brave the utmost efforts of time 
to destroy it—that would endure for ages. Another disad- 
Expense. vantage might be supposed, and that is the additional ex¬ 
pense in the erection. This might he something more, es¬ 
pecially if beauty was suffered to lead, and genius permit¬ 
ted to exercise itself in the ornamental part; but suppose 
it was to cost ten thousand pounds more, what is it, in a 
public national building? especially when you are certain 
in constructing it in this way, you are constructing a work 
that will endure for ages. If you use wood, how can you 
assure yourselves, but by some unforeseen accident it may 
meet with the fate of the other theatres ? Money must not 
be put in the scale as a competent balance against security. 
After considering the subject, and examining the way Co-‘ 
vent Garden is built and fitted up, I am more and more 
convinced in my mind, that iron might be substituted for 
ill the timbers, and for fitting up a theatre complete in the 
way I have before hinted, as cheap^or nearly 90 , as though 
it was done with wood. It is then self evident, it would be 
ihore durable^ perfectly safe from fire, and much more ele¬ 
gant, if raised under the auspices of a man of genius and 
good taste. 

I am, Sir, 

« Your obedient servant* 

o 

Caroline Street , B. COOK. 

■' Feb. 40, 1610 . 
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REMARKS. 

That the construction of theatres is a matter of public Iron recom- 
concern has already beeu very justly observed byJMr. Edge* ^ 

worth, in his paper on this subject, in vol. XXIII, p. Wf); 
where too the use of iron and incombustible materials it 
strongly iuculcuted. Sir George Cayley likewise, in his 
paper, vol. XXII, p. 241, recommends the use of iron, but 
not to the same exteut as Mr. Cook , though certaiuly the 
more of it can be employed the better. There is one 
thing however of which Mr. Cook does not seem to be aware, 
aud that is the necessity for trap doors aud openings in the 
floor that forms the stage; but this is of little const quence, 
for they might be contrived in a floor of iron, as well as in 
a floor of wood. To obviate the objection of increased ex¬ 
pense, Mr. Cook brings against it the increase of duration, 
with the probability of larger audiences. But if we like¬ 
wise take into consideration the saviug of insurance, it Oreat saving 
would probably be found ou calculation, that the use of iron th «» cor8ef 
would be by much the roost economical. This saviug, which 
does not appear to have been adverted to, probably from its 
amount not being generally known, will be considered as of 
no small importance, when it is understood, that the offices 
were paid forty shillings for every hundred pounds insured, 
previous to the burning down of Drury Lane theatre; and 
that, since this event, they will not insure at a less premium 
than four-guiueas per cent. Now th'e proprietors of the 
theatre lately erected at Covent Garden state the expense 
of erecting it at £150000; the insurance of which against 
Are would amount to no less than £0300 a year. If, as I 
suppose, scenery and dresses be not included 1 in this esti¬ 
mate, the insurance would be still more to cover the whole* 

And to insure only one third of this, or £50000, as on the 
old theatre, the premium would be £8100 a year. Would 
not the saving such a sum annually ^ore than repay the 
additional expenditure for rendering the building proof 
against fire by the general use of iron ? to say nothing of 
other advantages, C. 
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■ doubi/e nermcnini -or buck vitriol 


Blue vitriol 
stinpecied from 
its crystalliza¬ 
tion fo have a 
double reirac 
tion. 


This veri'ied 


Mode of exa¬ 
mination. 


XI. 


Letter froA Mr. Prieur to Mr. Guyton-Mqrveau, on 
the double Refraction of Crystals of Sulphate of Cop - 
per* 


X Have long suspected, my dear kinsman, that sulphate 
of copper, from the form of its crystallization, must exhi¬ 
bit the phenomenon of a double refractionbut hitherto V 
have not been able to verify this conjecture, on account of 
the general want of transparency of its crystals. At length 
however I have succeeded in obtaining crystals sufficiently 
diaphanous for this observation, and found the double re¬ 
fraction very manifest. : 


I proceed in the known method, eithdr viewing at some 
distance a pin between the crystal and the light, or looking 
at a luminous point produced by making & small hole in a 
card. But sometimes I render the effects much more evi¬ 
dent, by looking at all object more or less distant through 
an opera-glass, between which and ray eye I place the blue 
crystal: or, which appears to me in general the best method, 
I stand with my .back to the Window,'and look at a very nar¬ 
row slip of white paper, or a'bright wire placed on a black' 
gTouud. 


A line joining the two images of a point observed With 
the crystal of blue vitriol is always in a direction nearly 
perpendicular to tbe edges of the prismatic surface of the 
crystal; and consequently it is requisite to hold these eftgetf 
nearly parallel to the length of the pin or line ne wbuYdiee 
double, in order to obtain the greatest effect.' ** "* * ,f 

£ -The crystals must be used before their surface js jtar- 
qiahed with that slighj^efHorescen^e, .whiqji they always ac¬ 
quire after being kept a certain time.. 


* Ann alt's de Chimie, vol.LXIf. j 
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ANNUAL RESULTS. 


Wind. 


TinvoMsm. 

U ighestObservation, July 87 th, 7 s 0 
Lowest Observation, Jan. 22 d, 17 * 
Greatest Variation in 24 hours, 

June lst-ad... 11 ° 

Annul Mean.. 48-76 


S. 

N. 


Barometer. 


Highest Observ. June 25th, 30:45 
Lowest Observ. Dec 17 th, 28-25 
Greatest Variation in 24 
hours, Jan. 30th-3 1 st .. rla 
Annual Mean... 2974 


Wind . 

TTe 

W. 


Weather. Days. Winds. Times. - Rain. Inches. 

Fair .... 234 .... N.&NR*.... 130 .... Greatest Quantity in Ang. 4*80 
Wet ...» 131 .... £. if SE .... 79 .... Smallest ditto in Oct..... 0 * 35 . 

297 .... Total Quantity for the year 23’UA' 
365 W.&NW.... 16s 


REMARKS. 
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LARGE FISSILE CERITE, 


3U 


REMARKS. 

On the 22 d of January, the thermometer within uto 
miles of the town stood at 14°.—April 19 th, snow had fall¬ 
en to the depth of one foot.—May 2 d. Snow fell this morn* 
in‘g.—Aug. 6 th. The rain that fell from 9 A. IVfc to 5 P. M. 
amounted to 1 * 72 . Loud peals of }hnnder at noon, in¬ 
creased at 4 P. M., when the lightning became extremely 
vivid, the thunder tremendous, and the rain descending in 
torrents, and continued to do so moRt part of the night.— • 
Dec. 17 th. The barometer at 11 P. M. stood at 28*25. 
The following are comparative observations on the fall of the 
mercury: 

' Barometer. 

Keswick. Kendal. London.- Nottingham. 

Jan. 1788 • • • • 28*35 • • • • 28*38 • • • * 28*89 • • • • ■ ■■«. « 

Jan. 1789 • • • • 28*09 * • • * 28*12 • ■ • • 28*58 .... —«■ ■ 

Dec. 1809 • • • • " 1 —■ •••• ■ 11 .... .. . .1 ■ *...28*25 

N. B. The barometer is firmly fixed to a standard wall 
over a staircase, on a level of 130 feet above the sea. The 
pluviameter is placed in a garden, on an elevation of 140 
feet above the level of the sea. * 


XIII. 

Large Fossile Cerite, found by J. C. Delametuerie*. 

Have a gigantic fossile cerite, cerites gigas of Lamarck, T _ fos( . a 
which Mr. Maclure, of the Philosophical Society of Phila- mutex, 
delphia, and I found at Grignon, on a miuerulogical tour 
we made in the month of July. It is the largest known. 

Its circumference near the mouth fo two or three and twenty 
inches [23 £ or 24$ E.] or about 7 $ [8] in diameter. The 
thickness of tike lip is about 7 lines [6 E.]. Its whole length 
must have been about 30 inches [32], but the piece I have is 
broken, aud not above 10 or 12 [!0£ or 12$] inches long. 

* Journal de Physique, vol, LXV, p. 411. 

xiv; 
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XIV. 

Reflection* on the Species of. Moss proposed as a substitute 
for Wool in stuffing Beds, furniture, and' Garments, by 
Mir. Parmentier*. 

" _ ’ » 

Mon proposed The dearness of wool, and more particularly the pro- 
V * 8 ^ 9tltUte P ert Y ** ^ ias of imbibing putrid miasmata, and propagating 
contagious disorders, suggested the idea of supplying its 
place in beds by the hypnum crispum L. a kind of moss of a 
' moderate length, and of a somewhat fragrant smell. Mr. 

lsengard, inspector of direct contributions at Savonne, has 
sent to the Society of Encouragement a specimen of this 
moss, taken from a mattress that has been in use for some 
years, with a paper in which he relates the methods of pre¬ 
paring it for domestic purposes. 

Examined by This Society, which attends to every project offered it. 
Encouraged ° f * ts °^j ect be °f public utility, and to promote our home 
ment. manufactures, submitted^ to the examination of its com¬ 

mittee of economical arts] and Mr. Bouriat, one of its 
members, drew up a report, in which the advantages and 
inconveniencies, that might arise from the proposal, are 
justly estimated. The judicious observations in this report 
leave nothing to be added to them. 

One of our most intelligent army physicians too, Mr. 
Michel, has communicated to us his ideas with respect to 
the hypnum crispum, both medically and economically. 
The following is an extract from his letter. 

Bedding of the “ A great number of patients labouring under fevers, 

•i?k infects all of the nervous kind, in the French hospital .at Geaoa, 
where l was employed, convinced me, that the bedding of 
the sick is of itself sufficient, to render the slightest disor¬ 
der complicated; as it is generally acknowledged, that wool 
imbibes contagion, and propagates it, which dangerous pro¬ 
perties vegetable substances happily do not possess.*’ 

Among thoseexeropt from this iuconvenience he particu¬ 
larizes this moss, which he met with in Italy in every wdod, 
particularly on beech trees. It is gathered in August and 

♦ ...» i .. i 

• Abridged from th* Annales de Chimie, vol. LXV, p.I75. 

September, 


out. 


Mow recon 
■tended. 
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September; beaL-*n like flocks, does not retain moisture, or I is advantage?, 
form into lumps iijce them; is little liable to decay; and 
costs only the price of the labour, so that four mattresses 
made with this moss will cost less than one of wool. It is 
only necessary to dry it in the shade, to preserve its fra¬ 
grance. . , 

Mr. Michel observes, that neither sweat nor urine pro¬ 
duces any fermentation, in this moss, as it does in wool: 
but, lest moisture should occasion it to germinate, he re¬ 
commends steeping it in limewater, which destroys its 
power of vegetation. 

The idea of employing moss for this purpose, observes Mr. j* ot super j OI 
Parmentier, is by no means new ; for, if we may trust the to wool, 
poets, it was common among the ancients. It is a mistake, 
however, that vegetable substances cannot - propagate con¬ 
tagion, for cotton is notoriously in bad repute on this ac¬ 
count : and if we were to have recourse to the mosses to 
supply the place of wool in stuffing articles of furniture, as 
there are but few species adapted to the purpose, we Should 
soon be at a loss for an adequate supply. 


SCIENTIFIC NEWS. 


k R. von Humboldt informs us, that between Valladolid, Native muria. 
in New Spain, and the lake of Cuisco, which is impregnated tlc aca * 
with muriate of soda, in a space of forty square leagues, 
there are a number of warm springs, the water of most of 
which contains nothing but muriatic acid, without any me¬ 
tallic salt. 

The presence of fossil shells in gypsum is so rare, that Sea ghel j s - a 
several naturalists have questioned the fact. Messrs* Cuvier gypsum, 
and Brongniart, in their first paper'on the geographical 
mineralogy of the environs of Paris, say, that freshwater 
shells have been found in the upper strata of gypsum, 
and the marles immediately upon them; but they say no- 

thing 
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thing of sea shells In any, of the strata belo^ the first beds 
of gypsum. Mr. Desmarest, of the Institute, is the only 
person who had mentioned turbines androther fragments of 
shells in jjj^e last beds of the third mass, which is the deep* 
•ft; and their presence has lately been confirmed by his son 
and Mr. Pfevost. The first fragments of these shells are 
discovered below what is called the great bed of gypsum. 
The second, consisting of more species than the former, is 
in a calcareous marie bel6w what is called the little bed. 
All the species to which these shells belong are found at 
Grignon. They are calyptrse, murices, cerites, turritellse, 
volutes, ampullarise, cockles, bellinse, cithereae, solens, cor* 
bulse, &c. Beside these are fouud glossopetrce, vertebr® of. 
fishes, claws and shells of crabs, echini of the genus spatan* 
gus, and consequently different from those of Grignon which 
belong to the cypeastrte. Three small beds of gypsum, and 
some strata df marie succeed, without any shells: and 
lastly we come to a bed of calcareous marie, in the midst of 
which is a bed of gypBum. Both these contain the same 
shells. They are ceritte, which we may refer to the genera 
petricolura and tetebrale. In both the shell itself has dis¬ 
appeared ; but in the first marie we find the figure of its 
surface in relief, and the interior filled with marie; and in 
the second marie and the gypsum there is a hollow moulded 
by the outer surface of the shell, and a nucleus moulded 
by the inside of the shell, while the space occupied by the 
shell itself is empty. Thus we have sea shells perfectly si¬ 
milar to those of coarse limestone, not only in marie lying 
between beds of gypsum, but in the gypsum itself, 

Messrs. Prevost and Desmurets have made ^another ob* 
serration on the stratum of marie, that lies below the little 
bed of gypsumj and which coiitains.shells. They have found 
this marie in certain spots effecting the shape of quadran¬ 
gular pyramids, the. faces of which are striated parallel to 
the edges of the base. They noticed more than .twenty of 
these pyramids, some of which are as much as 3 cent. [.1*18 
inch] high, with a square base of 8 cent. [3*15 inches] each 
way. These pyramids cannot be considered as halves,of 
octecdra; for their base is so .confounded with the marie, 
that the opposite foces for completiug 4 the octaodrp ax^ by 

no 
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no means discoverable. But they have this singularity in 
their arrangement, they are always found iu groupes of sis, 
with their faces touching each othty, and their suminita 
meeting in one po.int. The union of these pyramids pro¬ 
duces a cube, though its sides are not perceivable, because 
the bases of the pyramids are continued uninterruptedly 
into the marie, which is precisely of the same nature as the 
substance of which they are formed. 

In the course of seven months, from October 1805 to Plantations of 
april 1806 , Mr. Curwen, of Workington hall, in Cumber-* orest tree V 
lund, pi ah ted on 400 acres of hind upwards of 1208000 
forest trees, for which he was adjudged the gold medal of 
the Society of Arts. He likewise planted 96100 trees in 
other places within the same period. Nearly half of the 
whole number consisted of larches. 

A gold‘medal was likewise voted to Dr. W. Thackeray, of 
Chester, for having planted on the estate of his stepson and 
ward, between October 1804 and june 1808, on 171 acres of 
land, 1133759 forest and 114 fruit trees. 

Mr. Congreve, of Aldermastop house, in Berkshire, has plantation of 
planted, since the beginning of 1802, upwards of 74 acres oaks* 
pf land with oaks, for which be received the premium of the 
gold medal. 

Mr. Robert Baugh, of Llanymynech, in Shropshire, has Map of Stoop- 
received the silver medal of the Society of Arts, and 15 shire * 
guineas, as a premium for his nine-sheet map of Shropshire,' 
published last year from an actual survey. 

In order to confute the idea, that the silk-weavers of this Doable too- 
country could not produce manufactures equal to the French, cade weaving, 
a society was formed some time ago, termed the Flag Asso¬ 
ciation, with a view to the production of such a specimen pf 
double brocade weaving as had never before been attempted. 

In consequence there is now in the loom a flag two yards 
wide, the ground a rich crimson satin on both' sides, and 
brocaded on each side alike, with appropriate colours taste¬ 
fully .and elegantly shaded by the artist. 

Upon its surface will appear woven within an oval, a fe¬ 
male figure emblematic of the art of Weaving, reclining with 
pensive aspect an a remnant of brocade, lamenting thfe ne¬ 
glected state of tbi« manufacture. A figure of Enterprise 

h 
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is represented in the generous act of raising he? up, and, re¬ 
vising her drooping spirits, by showing 0 her a cornucopia 
pouring forth its trgaAire, emblematical of the resources of 
this happy isle, and not unaptly indicating, that the wealth 
and. liberality of th^Jpritishjaation are ever ready to sup¬ 
port laudable undertakings, and particularly those intended 
for the relief of indigent merit. Close to that of Enterprise, 
and under a cepresentatio.nT of the all-seeing eye of Divine 
•Providence,-the figure of Genius appears erect, pointing-to 
a flag displaying (he Ttyemaers' jlrmSy placed upon the tem- 
pfe of Fame, seeming by her expressive countenance to say r 
“ execute your arduous task, Britaunia will reward your la¬ 
bours, and Fame, inscribing them on her sacred edifice, shall 
record the meritb of this grand exertion to posterity.” The 
corners of the flag will be adorned with emblems of peace, 
industry, and commerce. An edging with a curious Egyp¬ 
tian border will exhibit a combination of figures and devices, 
emblematic of the design for which it was formed, and the 
whole will in an expressive manner show to the world this 
interesting fact, that under the auspices of Divine Provi¬ 
dence, and cherished by the hidings of peace and com¬ 
merce, the British artists, when fostered and protected, are. 
inferior to none throughout the globe. , 

The Society of Arts have presented their silver: medal, sefe 
in a broad gold border, to the Flag Association. , 

Iron chains Mr. Gilpin has made an improvement in the pulleys in- 
used instead of which his iron chains work (see Journal, yol. XXI*p, 1 11 .) 
ing. 4 Finding a small degree of brightness in the links that york # 

vertically, he made a concave rim to the pulleys on each, 

. side, to embrace the links that work fiat, and prevent the, 
others from coming into contact with the sides of th<^ 
grooves. In this state the chain works, 7*68 per cent easier- 
than before; 28*87 per cent easier than a«half worn, strand, 
laid, tarred rope; and 37*51 per cent than the same ch?i$j 
used in the common way. Upward? of six years experience 
confirm his former opinion of the safety, durability, and 
cheapness of chains worked in grooves; yet, he observes^ 
his men will not go down into the pit to work ip the morning, 
or come up at night, but by a rope; though, if any scene of. ( 
amusement be going forward on the surface, they will not * 

hesitate 



hesitate to dbme up two or* three together rilling* fdn the 
loaded basket tha^ is drawn up by thechain. 

The block pepper plant thrives refharkably well in the BlacJc p< , pp€T 
botanic garden at St. Vincent, under the care of Dr. Alex- in the West 
ander Anderson, and has been producing fruit there some ,ndlw * 
time. The doctor finds it a plant of •more easy cultivation 
than he had imagined. He has likewise collected a consi- anddovu. 
derable quantity of cloves. • 

Mr. Parkinson has withdrawn the Introduction to the. Parkinson’s 
Knowledge of Fossils , announced at tht* end of his first vo- 
lume of Organic Remains of a former World* considering Remains, 
its publication as entirely superseded by Mr. Martin’s excel¬ 
lent systematic Outlines of the same subject. 

■ The third volume of Organic Remains is inconsiderable 
forwardness. 


Wernerian Natural History Society . 


At the meeting on the 3d of February, the Rev. Pr. Mac- Mio'>cA, , o*v of 
knight read to the Society an account of the mineralogy of theHighlamto. 
the Highlands of Scotland, from the Puss of Leny to JSala- 
helish; which he illustrated by -specimens'. The general 
rock in this tract is mica-slate, with its usual subordinate 


beds, > such of i granular limestone, hornblende-slate, &c. 

It contains ala**in some districts,, beds and veins of lead* 
gluuce, and indications; of ironglancey Beyond Tyndrum, 
the mica-slate approach**to gneiss, till we. pass Inverouran, 
where -sienite appears. vln.ihe neighbourhood of King’s 
House, .nedergrtmite, felspar* .porphyry, aud hornstone are 
found; and theodjaceotcountiy,as might.be expected from 
the decomposition of these T«ok«,vpresents, for many miles, 
unusual aspect of, bleakness*and sterility. Glencoe, 
Which is singularly interesting* both in a picturesque and in 
a mifleml ogical poi nt of view* consists of hornstone and com- 
gpc‘t felspar ,‘ii« beds subordinate to the primitive rocks, and 
capped with porphyry. At the bottom of Glencoe, mica* 
slate again appears, and is covered with th«oformation of 
•bwi*v clay-slate 
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eliy-sTato, which affords the’wtU known roof-slate quarries of 
$alaheUsh. Thus, according to Dr. Macknight, it appears 
that the relative positions of the great formations, which oc¬ 
cur in the Highlands of Scotland* correspond to the princi¬ 
ples of the Geognosy of Werner. 
j At the same meeting. Professor Jameson read some ob- 
rorit ind me ~ nervations on the universality of rock and me alliferous for- 
taliiferou* for- nations, preliminary to a short account of some specimens 
• of a particular formation of lead ore found within fifteen 
miles of Donkeld in Perthshire. The formation appeared . 
to bo almost the same with that which occurs at Strontian 
in Argyllshire; and it is therefore not improbable, that it 
may prove a source of wealth to the proprietor. 

Natunlhi'tory ‘ At this meeting, likewise, the Secretary read some new 
of the whale, and interesting observations on the natural history of the 
. common Greenland whale, by Mr. William Scoresby, jun., 

of Whitby ; and exhibited a correct drawing of that animal, 
by the same gentleman, differing materially from the repre¬ 
sentations generally seen in books. 


TO CORRESPONDENTS. 

The principle in hydraulics, which my correspondent who 
has favoured me with a sketch of a double inverted vessel or 
diving bell alludes to, does not appear to be capable of 
producing the effect ho expects from it. If I understand 
the description of his apparatus, the result would be, first* 
that air would bp driven up the tube, and from beneath the 
Upper vessel, until the lower furface of tho water had risen 
and filled the tube; after which the escape of air would con¬ 
tinue from the upper vessel, until the surface in both vessell 
were on the same level, and at this period the included ait 
would act against the water precisely in the same manner* 
and with no greater advantage* than in the common diving 
bell. W. N. 
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Pag«, lit*. 

95, 6 from ^ot. The sentence beginning here, and 


ending line 4 from bottom, was intended to 
. be in the form of a query : “ Will not this 
plant perform its motions underwater?” 


162, 

4, 

For 50*-46\ read SO* 40'.* * 




After one, 

, addin respect to the convenience 



of the movement* 


164, 

10 from bot. 

For quality, read quantity. 

169, 

15 from bot. 

- lightness, — — - — 

tightness. 

170, 

8 & 9 from bot. 

—- unanimously,—— 

1 exceedingly. 

171, 

9 from bot. 

— lamina, - 

• lamincB. 

187. 

16, 


_ 4 ' —— 

4"'. 

190 , 

13 from bot. 

— — 4oz, & ^oz. — 

4 drachms, & 





± a drachm. 

938, 

24, 


— alumine, ———• 

%plome. 



Errata in Vol. XXIV. 


168 , 

4, 

For complete, read complicate 



8 , 

— ed 

—-— c d. 



19, 

-— b d e 

.. h d c. 

» 

1*0, 

23, 

— 27*3 

- 37*3 


171, 

13, 

- P4 

- 84 
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THERMOMETER. .: 

BA ROME 
TER, 

9 A. M. 

WEATHER. 

FEB. 

D&v of 
» 

. 


IS.! 

*& 

»s£ 



€ 

• 

< 

Oi 

S- • 

PU 

0> - 

Highest 
the Day 

Day. 

Night. 

27 

50°5 

48° 

53° 

46° 

29*73 

Cloudy 

Cloudy 

S3 

49 5 

49 

52°5 

47 

30*02 

Fair 

Ditto 

MAR. 

1 

50 

51 

53 

48 

29*88 

Fair 

Cloudy 

2 

50 

49 

52-5. 

37 

2970 

Rain 

.Rain 

3 

40 

4 6 

52% 

38.5 

29*61 

Ditto 

Fair 

4 

40 

45 

48 

89 

29*68 

Ditto 

Rain 

5 

4T5 

41 

44 

34 

29*27 

Cloudy 

Cloudy 

6 

35 

41*5 

42 

40 

28 92 

Snow 

Ditto 

7 

42*5 

43 

45 

39 

28*92 

Rain 

Rain 

8 

46 

46' 

49 

45 

28*96 

Ditto 

Ditto 

9 

52 

52 

55 

48*5 

.29*17 

Ditto 

Ditto 

10 

525 

*50-5 

56*5 

46 

29*45 

Fair 

Fuir * 

ii 

51 

52 

55 

49 

2994 

Rain 

Rain 

12 

52 

47 

54 

39 

2968 

•Ditto 

Fair 

13 

41 

41 

43. 

37 

30 03 

Ditto 

Ditto 

14 

40 

36 

43 

33*5 

30*01 

Cloudy 

Ditto 

15 

37 

36 

39*5 

33 

29*81 

Fair 

Cloudy 

16 

36 

36 

40 

35 

29*54 

Hail 

Ditto 

17 

38 

34 

41’5 

30 

2967 

Fair 

Fair 

18 

36 

35 

43 

31 

29 88 

Ditto 

Ditto 

19 

33*5 

42 

44 

3T5 

30*02 

Ditto 

Ditto 

SO 

39 

40 

42 5 

33*5 

3005 

Ditto 

Ditto 

SI 

41 

46 

48 5, 

35*5 

29*76 

Ditto 

Ditto 

S3 

39 

37 

43*5 

31 

29:97 

Ditto 

Ditto 

S3 

36*5 

42*5 

48.5 

36 

29*88 

Ditto 

Dit& 

84 

39 

40 

48 

34*5 

29*76 

Ditto 

Cloudy 

35 

38 

39 

41 

365 

2980 

Ditto 

Ditto 

26 

38 

39*5 

44 

36 

29*93 ' 

Ditto 

Fair 

27 

45*5 

, 

45 

53 

41 

29*76 

Rain 

Cloitdy 
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ARTICLE I. 

At Inquiry ^ Geomettital and Arithmetical , into certain 
Properties oj Solids in general , and of the Jive regular 
Bodies in particular . lip John Gouc.ii, Esq. 

A 

Di 11 nti ions. edge of a solid is a line terminated £) e f la 

by tw o of its solid angles, and common to two of its adjoin- 
tug faces. 

Def. 2nd. From Pappus lib. 5. Ordinate plain figures or Def 2. 
polygons are those which are bounded by equal right lines, 
containing equal angles. 

Def. 3rd. Two or more nlain figures are said to be of the Def 3. 
•unit* denomination, when each and all of theip are^oqggfied 
by the same number of right lines. 

Axioms. Ax. 1st. Three plain surfaces cannot Contain Aapom 1. 
a solid. 

6 Wv Hence a pyramid under four triangles is the simplest Corollary, 
solid bobbded by planes. * 

Ax. Siwfe Aby required solid may be cut out of a given Axiom 2. 
solid. ^ 

^OPOf^btie. Prop. ut. Let c, /, r, he the number of Prop, 
thfd &ce£* fkjHd asptffof, and edges of a solid, bounded by 

Y polygon* 

V 
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AvVlXQUIRY INTO tuh properties of solid*. 


Demonstration 


polygons of the denomination n 5 and let 77 denotethe number 
of these polygons, which bound each solid angle of the 

body; then we have s=z~ = ~~. For there are c faces 
<? -2 2 

and each face has n edges (Dcf. 3rd .); but each edge is corn* 

tl c 

mon to two faces (Dcf. l.)y therefore s=—. In like man. 


Cor. 1. 


Cor. 2. 


P»0[>. 2. 


Demomtr. 


Cord. 


Prop 3. 


. ncr there arc t solid angles, and each solid angle is bounded 
by p faces, and therefore is touched by p edges; hence 

s- 1 —. Q. E D. 

2 

n t n C- 

Cor. 1 si. n c = p t. and c = —; t = —. 

n p 

Cor. 2nd. .Now let the given solid be a pyramid under 
four triangles; and «=3; e= 4 ; p= 3 ; because it cannot 
be. greater or less than 3; hence (by Prop.) $—3 X 4-~2=G; 
and by (Cor. 1.) *=3x4~-3=4; therefore in this case 
s=c+t-2 . 

Prop. 2nd. If a solid angle K (Plate VIII, Fig. 6 ,) be 
contained under p planes, viz. A hi), DKC, CKD, 
OKA, &c.; and the solid angle K be cut off by any plane 
GIIMN; the section will be a plane hounded by p right 
lines and p plain angles. For G H M N cuts each of the 
planes A K B, B K C, Ac.; because it cuts off the solid 
angle K ; but its intersections with these planes, viz. G II, 
II M, M N, N G, &c., are right lines (F-uclid 3.J1), and 
any two of them are in thesamc plane ( Euclid 2.11); there¬ 
fore they are all in the same plane, and their number 
z=p=s the number of planes containing the solid angle K ; 
butitie mmibcf of plane angles G, IT, M, N=thc number 
of sides G II, H M, &*c.=p. Q. K. D. 

Cor. If the solid angle K be cut off’ by a curved surface, 

. the section w ill be a curved surface, bounded by p curves 
' and p angles; and this will happen, if all or any? of the 
faces A K B, Ac., be curved. > 1 <■ 

Prop. 3rd. - Lei ABCDK, Fig. 6 , be. a solid bounded 
by surfaces of any kind, and let c , t, $, be the numbers of 
its faces, solid angles, and edges; and Act one of its solid 
angles, Ji, bo cutoff’ by a surface of anjbkind, Grlift&N ;the - 
increment of c together with the inowoMut of ffc theincre¬ 
ment 
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ment of s. For since one solid angle K has been cut off^ one Demonstr. a 
surface 6HMN has been added to the number c (by 
Prop. 2, and its Cor.); therefore the increment of c= 1; 
but CrH MN touches p solid angles with its angles G, FI, 

M, N, by the sfafrfe, and one solid angle (K) has been cut 
off; therefore the increment of /=/>— 1; and the incre¬ 
ment of c -f- the increment of : but no edge has been 
cut off; therefore the number of*the edges GH, H M, MN, 1 
N G, has been added to s : but this number =p also (by 
Prop. L 2nd.) Q. E. D. 

Pi op. 4th. If a solid of any hind, A B C D (Fig. 7.), Prop. 4 
have any number of its solid angles, as B, C, cut off by a 
surf ice of any kind, M K G N, so as to change the number 
of its faces; the increment of c together with the increment 
of t = the increment of s. For, put/= number of lines Demonstr 
atul angles bounding the additional face MKGN; d— the 
number of solid angles, B, C, &c., cutoff: then the re¬ 
maining solid, AMKDGN, has one surface more than 
the solid ABCD; hence the increment of c = 1; but the 
surface MKGN touches / new solid angles in M, K, G, N; 
and d solid angles have been cut aw ay at B, C, Ac.; there, 
fore the increment of c + thc increment of t =f 1—d. 

Again, the additional edges of the solid A M K DG N arc/ 
in number, being the lines bounding the face MKDN; but 
when two solid angles are cut away, as B, C, one edge, 
liC, is lost; and in general when d solid angles are cut 
away, so as to increase the number of faces belonging to 
the new solid, AM K DG N, d~l edges are lost; hence 
the increment of s=/-j-l —d. Q. E. I). 

Pi op. 5th . Let c, t y denote the number of faces, Solid Prop 5 
angles, and edges of any solid whatever, and we have the fol¬ 
lowing general expression; c-j-f -»2s=r. For let the solidDemonst* 

A M K.jPfcG’W be cut by one operation from the tetrae- 
drdd &&C D (Fig. 7), or the solid ABCDGIfNN 
(Fig. 6») be formed by repeated operations from a similar 
bgure j tfetfrof which suppositions are possible (by Ax. %nti)i 
then Hi® additions made to c and t by one or 

Sffe&tf! o&cinftUms is«equarl to the addition or additions madq 
tq/iq aifm |pr ; therefore the differenee of c-f»f 

and, equal to the same difference in 

Y 3 tfcft. 
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Prop 6. 


Domonsir. 


Coro! 1 


Corol 2. 


Corol 3 


u Corol 4. 


AS INQUIRY INTO Tfifc 1 ntOrrltTff S 01* SOLIDS. 


« 

thd solid ABCDGIIMN, or any other SolidtfiaV* fa 
c+f— 2 *:*, (by Qaar. % JPr^j 1 .) Q. B. D/ 

Prop. 6th. Let AB CDfFig. 6) be a holtd bounded by' 1 
polygons of*the same denomination ; pat to = the number 
of sides of each polygon : p ~ the number of polygon^ 
which touch each solid angle: then cr=4p-7-2p-4-2 n—np* 
t = 4 n-f-2p4-2 n—np ; $=2 «p~2 p-f-2 n—wp. For 
* s = n c~~2 =*p t~' < 2 (Prop. 1 <tt.) =z c-{-f—2 (Pi op. 5th.) ; 
and/ = « c-i-p c=p (Cor. 1 , Ptop. l.J; thcrefdfd 
n c~-2=c+»of-p—2 ; hence c= 1 p-r2p-J-2 n—np : again 
p ; and /=! /i-f-2 px2 «— »p; again 

p /-j-2~p /-f-n-t-f— 2 ; and /“4 w-f-2 p+2 n—« p: but 
< =r-|-4—2=2 np-~2p-f-2 a— wp. Q. K. D 
Cor. 1st. p, which is constant relative to any given solid, 
denotes the number of polygons, which surround each 
solid angle of that body; therefore the plain angles of these 
polygons are equal among themselves; that is, the polygons 
aic ordinate figuics (by Def. 2 ml .), and the preceding pro¬ 
position relates to the regular bodies onlv. 

Cor. *lnd. If there be two regular bodies, one of which 
is bounded by ordinate polygons of the denomination w, 
each solid angle of it being contained under p planes, and the 
other is bounded by polygons of the denomination p; each 
solid angle of it being contained under n platles; c in, the 
former = < in the latter; and r in the latters=.f in the 
former; but ? is the same in both. This is evident from the 
equations in the proposition. 

Cor t 3rd. 2 p-J -2 «—wp, the common divisor of the three 
preceding equations, is equal to one, or greater than one; 

least =3 (Euclid, Ax. 10 , Bk. 1 ); also pis at 
least = 3 (t)ef. 9, Bk. 11 ). Now to find the limit of w. 


put 2 n-J-2 p—np=Q ; and p=2-|-4~n—2=o, to, n 9 which 
gives t?£= 6; therefore n can only be, 3, 4, or %#||Hit is„ 
the regular bodies are bounded by triangles, 
peAtagon^ftly. **)'**>*. 

Cor. n=S (and by prop ) t =s ca 

ptsz$, mP5 ; put;.=3; and c=4; 

pferti&s of a tetraedron * put n=4; Jtad mp ; 

pV=3; esasd; fes8 $ now put n~3, 
the former of these is the cube; 

dron; and d? in both cases* (by Cog, 2 .) Vhft vti&5, 


Jr 8 * 


and 
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and 4=?20-r 10— 3 p; benccjp?p3; c=12; # = 20; put 
p = 3; nzz&i 4h^nc=s20; ^12 by Cor. 2; the former 
*>£ phich i^tbe dpdecacdrou^Jtlto latter the icosaedron; and 
1 30 in both (by Cor. 2.) % 

j Prop. 7fh. '{jrhe sum of the plane angles'bounding the Prop. 7. 
jmlid angles of a regular body = 8 np •- 16p-r-2 p -f- 2 n- np. 

For the sum of the plane angles belonging to each face of Demon.tr. 
the body — 2 «— 4 (Euclid 3$.l); but there are c faces; 
jjtJtiereford'thc w holesum = 2 n —4 x c; aud c = 4/> -r 2/>-f2« 

— w/>; therefore &c. Q. E. D. 


II. 


Invention of a Homograph , or Method of Communication 
by Signal*) on Sea or Ijand. lly Lieutenant James 
IspkaiTj aj the Royal Navy*. 

SIR, 


1TII this you will receive a truly ingenious invention Anecdoteof 
of Lieut James Spiatt, of the Itosal Navy. This gallant 
olliccr, in the glorious action of the combined fleet at Tra¬ 
falgar, on the 21st of October, 1805, was on board his 
Majesty’s ship Ddiancc. When engaged vyithin pistol shot 
with a French eighty-gun ship called l’Aigle, he plunged 
into the sea, swam to the cuemy’s stern, and entered the 
gun-room port alone, made his way courageously through 
the different decks, and succeeded in mounting the eqemy’s 
poop, where placing his hat on the poiut of his cdt&igs, he 
called out to Ips men to join him. In a*tqmp&ng to haul 
down the French roloms, he was attacked by several of 
theirjMtfnadiersj whoixj he repulsed with success. He wgs 
^wed by several of our jolly tars^ and .in the act of 
of a French officer who cried out for quarter, 

^levelled by a Frenchman at his own breast, 

“‘uiAtoly struck downwards, but his leg waa 

Society of Arti, sol. xwii, p 1J3. The vil- 
Liegt. Sptatt for trfi« invention. 

frsetuied 






m 


D scriptn>n of 
a ■> mpu* and 
ready 
giaph 


Re-.t situation 
fo' u^mg it in 
*4 h, P> 

or on shore 


coMMUNietftxoir bt signals. 

fractured by the shot; he afterwards fought two of the 
enemy on his knees, who were quickly dispatched by his 
companions, antf the French Ship soon after struck. More 
particulars this transaction are recorded in the XV vo¬ 
lume of the Naval Chronicle, page IPS. ” I have the plea¬ 
sure to add, that Lieui. Spratt, after a tedious illness, has 
recovered the use of his leg* and now has the command at 
^the signal post at Teignmonth, anxiously wishing to be again 
employed in more active service against the enemies of hjd 
country. 

I have taken the liberty of sending this communication, 
and the account of his invention, unknown to him, know¬ 
ing that the Society of Aits Ac is generally disposed to en¬ 
courage merit in every rank and situation wherever found. 

M. S. 

This new, easy, and useful code of signals is to be per¬ 
formed with a white pocket-handkerchief, to be held in dif¬ 
ferent positions with rhe bod). Plate Vlll, figuie 1, A, 
with the dotted hius, exhibits the whole of the numeral ho¬ 
mograph signals at one view, (see the positions that the 
handkerchief is held in, and the figuns marked). The first 
position from the right foot to the right hand is No. 1, the 
others No 2, 3, 4, 5, 6, 7, 8, 9, and 0, follow in succes¬ 
sion. When making 1, 5, 9, andO, the handkerchief should 
be held by the diagonal corners, as generally prepared for 
wearing round the neck. 

For making 2, 3, 4, 6, 7, 8, the opposite sides of the 
handkerchief should be gathered in each hand, the near ex¬ 
tremity of the handkerchief to be held by one hand to the 
point of^the shoulder. 

In working the homograph the body should be erect, the 
positions steady, the handkerchief to be held welj in front 
of the arm?, and facing the person to whom you 
part your intentions. 

The'bcst place for showing signals from 
chains, or on a lower deck port, as the w 
exhibits a greater contrast with the black 
course better discerned. When on shorf^.they 
made from the side of a green hill, or 
foliage, or hedge, or dark wall. 
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m 

i 

The positions intended to compose the number 6f 'sigijals Method of 
should be made in succession. The person, to whom a sig- u,)ll » lt * 
nil is made, shonld ware his handkerchief 'horizontally, to 
convince yon tha£ it is understool!. s 

. When the positions which compose the number of your 
signals are finished, you arc to wave your handkerchief in 
like manner. For example, yprsons who make use of the 
homograph should arrange in their separate books, or froii} 

« telegraphic dictionary, every question and answer, w hich 
may occur to them on any subject, as there is no limitation 
to the numbers. If the number affixed to )our communi* 
cation be 1000, you arc first to make position No. 1, and 
keep it so until your consult answers it by watiug his haiuU 
kerchief, which informs you that it is understood ; then you 
aie to make the 0 thiec times distinctly, as shown at figure 
A, each 0 to be kept up until answered as before. Now 
your signal being made, wa\ey r our handkerchief, which in¬ 
forms your consort, that he is to refer to his book for the 
purport of the signal No. 1000, which may cither refer to 
a distinct woid in dieliouaties numbered alike, or to a whole 
seiitcucein conversations, premeditated and inserted in books 
formed for the purpose. 

When you wish to commence a communication by signals, 
you are to display the handkerchief in the manner show u at 
fig. B, which i-. called (hesignal of attention, andyourcon- 
sort is to display his in return. The peison who displays 
first has a light to begin the communication, and to pre¬ 
vent confusion, it is to be displayed at the commencement 
of every signal. 

If by any accident your attcn'iou should be, called off, 
and you did not comprehend the whole of a signal, by hold¬ 
ing the handkerchief as in fig. C,* you may demand a repe¬ 
tition. ^This signal is called the repeat. Fig. D, shows the 
' signals, by twisting the handkerchief regularly 

Dj&raf the arms, and holding it iu one of the posi- 
2 , 3, 4, viz. No. 1, affirmative; No. 2, 
fu^3, interrogative; No. 4 to auiml. 








Date of the 
intention. 


Viable at the 
distance of 4 
miles. 


I»s various uses 


SIR/ 

1 I icxyowLK^SE Me receipt of your fetter respecting my 
homograph, hlia bc^eivjjj^o express the hijh sense I erttw- 
tain of its haring been noticed by so disif^aisbed an Id^ti- 
tutioh afe‘that of thfe Society of Arts, ‘Jin' I am £osltiv§ly 
the'first inventor of It, dnd I put it in execution it the com 
metfeetrfent of this war, onboard his Majesty’s ship Defiance, 
colmiiandcd by P. C. Dtorham, trho did me the honour to 
expired his ipprobatfon df it, and promised to bring it to £ic 
notice of his R6yal Highness the Duke of York; buthavihg 
the honour of getting a fractured leg in the battle of Trafal¬ 
gar, I’was prevented from getting attention to my homo¬ 
graph. 

I hare frequently conrerscd in this manner with my mess¬ 
mates atSpithead, from the green ramparts at Portsmouth, 
and from Plymouth Sound to the Hoe, which is still a 
greater distance. The conversation may be carried on at 
the distance of four miles by a common telescope. 

The various uses to which the homograph may be applied 
at any moment, without expense, will not fail to attract the 
notice of persons of discernment. In active military ser¬ 
vice it will be found very important. It will be found use¬ 
ful to naval captains lodging on shore, who may thus com¬ 
municate any orders with ease and accuracy to the com¬ 
manding officers of their ships at anchor. Passengers on 
board ships in fleets may keep up a constant and friendly 
intercourse, to console themselves for the tediousness of a 
lonjj Voyage; and the country gentleman may, at a moment's 
warning, Summon his neighbours to the sports of the field, 
or tfe inhospitable board. 

If tify homograph should meet with the approbation of 
the Society of Arts Ac., and tend to the good of the com- 
Dnunity at large, I shall be highly gratified. 

I have the honour to be, 

With respect and esteem. 

Sir, 

Your humble seri^btj 
Teignrnouth Signal-Post , J 

Dec. 26/4, 1808. ™ 


g 

$ 9 * 
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The following Certificates were received froths Lieut. Certificates. 

Glanville, R. N. ^Lieut. Tayler^ R. N.Mrs. Spratt,, of 
f|prJitvgtort..House; arid Miss^faylers, dl&ghters of the 
flavor *f D6vi%cg. 

^ ^ do hereby dS^-fify, that being at Ryde in the Isle of 
^jfight in the summer of the year 1806, I frequently con¬ 
versed with Lieut. Spratt, by means of the homograph in¬ 
dented by him; and previous to the battle of Trafalgar,. 

Lieut. Spratt conversed in this way with many officers at 
Gibraltar. I also certify, that I have heard from officers of 
the Brest, Cadiz, and -Mediterranean fleets, that Lieut. 

Spratt was the inventor, and the first person who made use 
of such invention. Given under my, hand this 10th day of 
Jan. 1809. 

J. N. TAYLER, ' 

Lieut, of his Majesty’s ship Spencer. 


We the undersigned do hereby certify, thatbeingat Ryde 
in the Isle of Wight in the summer of the year 1806, we 
did frequently see Lieut. Spratt of the Royal Navy con¬ 
versing from the shore, by meajns of the homograph invented 
by him, with, Lieuf. J. N. Tayicr, then on board his Ma¬ 
jesty’s, ship the Leopard, lying at Spithead. Ann Tayicr 
further, saifh, that she with many others saw It used with 
great success at Teignmouth. 

Witness our hands, Feb. 2d, 1800., 


I Devizes, 

I wilt* : ‘ 

p. J ■■*}'<■■■■ 


Mary Tayeer, 

Ann Tayt.er, 

Margaret Spr.vtt. 

This is to certify, that if, Geqrge Glanville, Lieiit. of 
the Royal N&vy, 'saw Lieut. Spratt, then master’s mate ’of 
ice, cortvetsing by means of a homograph from 
pice, with Lieut. Nicholas on board’the Malta, 
>nths previous to the Trafalgar action, and 

t m perfectly to understand each other by the 

* 

hand this 30th day of May, 1809, 
RGE GLANVILLE, Lieut. R.N. 
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IM*ft(WEP LETTER TILE# 


III. 

Description of«lm improved File for Receipts and Letters. 
Bp Richard White, Esq.) of Es&ex-Street*• 

jt 

SIR, 

X SEND herewith the m^del of a file for papers, which I 
think will be fonnd preferable to any in common use. A 
voucher cannot be disengaged from the common file, with, 
out defacing it by cutting it oft", or by removing many others 
to get at it; and to return it to its proper place is attended 
with more tiouble and inconvenience. AH this is avoided 

4 

by the contrivance in the file now sent, the wiie of which 
* * 

is passed through a cylindci, and fastened by a screw at the 
bottom. 

I am, Sir, 

"V our very humble servant, 

RICHARD WHITE. 

Explanation of Mr. White's improved Edict File , as shovn 
tn Plate Vill, Figs. 2, 3, 4, 5. 

Thi> fii > dc- This invention consists of a metal tube o, fig. 3, with a 
scubtd convex circular plate soldered to its lower end, to keep the 

papers from slipping off the file, and having attached to its 
. under side a piece of metal b , fig. 4, with a screwed hole in 
it, to receive a screw on the end of the wire c, fig. 5, the 
other end of the wire being formed into a hook, sharpened 
ait its point, to receive the papers as usual. 

Method of * When any paper i% w anted to bo taken off the file, (in., 
using it. ' stead of staking oft those above it, which cannot be replaced 
again without much loss of tjpae and trouble, or, which is 
still worse, tearing it oft) the uppermost papers are to be 
f slipped up towards the top of the wire c, 
unscrewed, and, with the papers upon it, 
in fig. 5; the paper wanted may then be 
wire replaced again into its tube u , and 
the other papers draw n down the tube as 

* Transact, of the Society of 
silver medal was voted to Mi. White for 

PV 



IneOnvcnton- 
cies of the 
tonumon file, 
for letti rs and 
rect ipf.. 


Avoided in a 
new uni 
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per end of the- tube a should he made conical, and its edgeg 
sharp, the better to suiter the papers^to pass over it. A 
section of the tnBe' and' female screw 5 beneath is shown 
separately at'fig. .4. The papers are shown in fig. 2, in the 
situation they a reborn mo nly placed upon the cylinder, with 
the wire within the cylinder. * 
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IV. 


On Respiration. By Wiluam Auev, Esq . F.R.S- , and 
William IIaslem.ye Pkfys, Esq., E.R.S • 

(Concluded from p. 301.) 

First Experiment Kith Atmospheric Air. 

T[ HE Guinea pig was placed upon the stand, and the ap- AtmospTu'rir 
para t us arranged as represented in the plate: 250 cubic 
inches of atmospheric air were admitted into the mercurial 
gasometer communicating with B: the gasometer communi¬ 
cating with C was quite empty, the apparatus being tried 
was found perfectly air tight, and the whole quantity of air 
310 cubic inches. 

The cocks II and I being opened, gentle pressure was 
made upon the glass of gasometer B, so as to cause the air to 
passthrough A, which consequently drove an equal portion 
through the tubeC into the empty gasometer; a quarter of 
an hour was employed in passing the gas, which measured 
exactly 250 cubic inches in C, so that there was no alter¬ 
ation of volume; the cocks II and I were nojv closed^ and 
the respired air being examined by the usual methods, 100 
parts were found to contain 

, 6 carbonic acid Results. 

16 ovigen 
79 azote 

Mr - 

. 100 

the experiment had experienced no alteration 
dta gpc^jpaiticri the same proportion of azote 
lijjr4Uis substahee had remained unaltered. 

But 




0*1 ussrtirjmdir, 


.382 


Summary, 


JSxp 2. 


Summary. 


Fxp J. * 


Summary. 


But 14*50 cubic" inches. «f oxigen hud converted into 




310 : 15*50. 


Summary of the Experiment* 

Bar. Therm. At ™“- a f . after t S Ub ’j n ?*^ ofcaVLc'id Time. , 
In&piied. experiment of carb. acid. j, er minute 


SO 43 9 310 


310 


15*5 


0*62 25 min. 


Experiment H. Atmospheric Air . 

The experiment was repeated in exactly the same manner; 
the animal, except from confinement, appeared much at his 
ease all the tiiAe. The air after the experiment contained m 
100 parts 

5*5 carbonic acid 
• 15*5 oxigen 
79 azote 


100 

Here the proportions of azote were undisturbed, and 17*05 
cubic inches of carbonic acid procured. 

100 : 5*5 : : 310 : 17*05 


Bar. Therm 
29*66 38°. 


Summary of the Erperiment. 


Mmos air Air after Carb. acid Carb. acid 
fn«.pind Experiment, found, per minute 

310. 3l0 17*05 0*68 


Time 
25 min. 


Erperiment III. Atmospheric Air. 

The apparatus being arranged as before, we kept the pig 
in. thc^lass A for one hour, and during that time passed 1060 
cubit) mches*of atmospheric air through it, which measured 
1061 : portions of the respired gas had been preserved in 
the mercurial bath, and the usual trials made upon the mix¬ 
ture, jvhich was found to contain 5 parts of iconic aflftd 
in every 100, or 53 cubic inches in the *4he 

"azote was unaltered; 100 : 5 : : 1060 .* 


Barona. Therm. 

,26*6 56* 


Summary of tlia Experiment** 

Atmos. Air *,% * Carb. t 

air before after • In rffifc 

expt, expt. * 

1060. 1061 1 



* ExpcrflSbnt 



aw fc£SM4UTlOK. 
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Expedient IV. Oxigen Gas. 

The pig hitherto ^employed was put>iato^ti|p glass vessel Exp. 4. with 
A, which with the tube contained 00 cubic inches of atmos- oxi £ en 5 as - 
pherjeair; 250 cubic inches of -oxigen, containing d> per ce~* 
of azote, were adiftitted into the gasoiqpter communicating 
with B, and during a quarter of an hour were made to pasi 
slowly through the vessel, in whiclYthe animal was confined, 
to*-the empty gasometer communicating with C, where it 
measured exactly 250 cubic inches; a portion was preserved 
in the mercurial bath for examination, and the gasometer B 

was replenished with 250 cubic inches of the same oxigen; 

0 

this was'passed, in about the same time as before, through 
A into gasometer C, when it measured 218 cubic inches. 

250 cubic inches more of the oxigen were now admitted 
into gasometer B, and passed in the same manner through A 
into C, where they measured 249. 

The gasometer B was for the fourth and last time sup. 
plied with 250 cnbic inches more of the oxigen, which were 
passed as bcfoie, through A into C, dunfcg about a quarter 
of an hour, and then measured 249.. 

The pig had remained in the vessel one hour and twelve Result;, 
minutes; it did not appear to have suffered in the least; por¬ 
tions of the respired gas were saved from each of the gaso¬ 
meters, and examined as usual. 


Cubic Inches. Contained in 

Carb. Acid. 

Oxigen. 

Aaoto. 

100 parts. 




No. 1 . 250 Carb. acid 8 

. 20 



Oxigen 66 


165 


Azote 26 



65 

u 

„ . 100 




fft. % Carb. acid 10 

t a. 4 K< . ^ \ 

Oxigen 78 

24-80 

193*41 

r 


“sAzote 12. 

, 

29*70 


^100 


Nft.iL 



m 


OH BESPI ftJkTlQH, 


Cubic Inches'. Cpntained in 

Carb. Add. 

Oxigen. 

Azote. 

100 parts. 

24*90 


No. 3. 249 Jfyrbt adid 
Uxigen 

10 



80. 


199*20 


Azote 

10 



24*90 

c 

100 




No. 4. 249 Carb. acid 

"S—• 
12 

29*88 



Oxigen 

79 


196*71 


Azote 

9 



22*41 


100 




tu^Sl 60 'C«rfc.a<»d 

12 

7*20 



Oxigen 

79 


47*40 


Azote 

9 



5*45 

1056 

100 

106*78 

801*75 

147*62 


Total, gas before qpporiuacnt, 1060 
after 1056 

Deficiency, 4 

Calculation for Oxigen. 

Calculation for We do not calculate upon the tube from gasometer 11, 
toxigen because it is always in the same state after the cxpeiimcnt as 

before. 

1000 cubic inches of ovigen containing 
5 per cent a/ote, consisted of 
60 atmospheiic air with the pi*;, and in 
tufie <&, containing 21 per cent u\igen 

Total, oxigen before experiment, 

Oxigen found after experiment, 801*75 
Ditto in carbonic acid • 100*78 


Oxigen missing, 


050 pure oxigen 


12*60 


062*60 

0O8'4F 

54;S* 


hiicunlM 



OY RESPIRATION. 


Calculation for Azote. 

1000 cubic inches containing 5 per 

cent azote - - - ** 40 

60 atmospheric air, containing 79 per cent 47 40 

Total azote before experiment, • 97*40 ^ 

Ditto found after experiment, 147*52 
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filculation for 
aitrogsn 


Increase of azote, 50*12 

This increase of azote was much more than equal to the 
cubic contents of the animal'* body, the deficiency of 4 
cubic inches was doubtless oxigen absorbed. 


Summary of the Experiment . V 


Bar 

1 IlCI Ill 

Oxigen, &c 
lnspu ed 

Gas after 
experiment. 

Defi¬ 
cit net 

29 05 

57* 

1060 

1056 

4 

Caib. acid 

C aib at id 

1 line. 

Oxigen 

Azote 

found 

per niin 

missing 

added. 

106 

1*48 

lh. 12m. 

H*07 

50*12 


^uni nary 


Experiment V. Oxtgen . 

In this experiment we employed a smaller pig, which oc- I xp 5 
copied the space of 33 cubic inches, and our object was to 
keep him for the same length of time in a smaller quantity of 
gas, we therefore only used 750 cubic inches of oxigen, be. 
side the common air contained in the glass A and tube, 
amounting to 66 cubic inches. The fust 2o0 cubic inches 
were passed through the glass A into C in 24 minutes, 
where it appeared to have undergone no alteiation of vo¬ 
lume; 250 cubic inches more were passed during the next 
23 minutes, and, these measured 218 m C,*the last 250 
were passed in 24 minutes, and the volume remained uml. 
tered. The animal did not appear to sutler the slightest in- 
-convei^enceg except from the confinement. 

of the Gas before Respiraitoh. , 

Oxjgm Azote 

^^#)£nti/ l $hthes of atmospheric air, =s 13 86 52*14 State of the 

contamingi# per cent azote, = 712*50 37 50 f^ r ^ fore1 *' 

* * A fr - - 

consisting of 


726 36 89*64 
The, 




I 


State of it 
aLer. 


Ott AESPUIKT1QX. 

, H ,****• V 

The oxigen was tried before, as wcilas afte^ tie experiment* 
a&d boththe results ttgrw^, perfectly $r£&h we<& other, 
wow cxarained|pa|rti©na of gas preserftii from the thr|£ 
gasometers, with lime water, and the tests for oxigen. 

% 


%, Time Cop tamed in 
nun. 100 pvt*- 

No. 1. 250. 24 Carb. acjd, 0*5 
Oxigen, 60*5 

Asete,' v' 30 


Cait>oi»e Qjwgpm Azote. 

acid. -* 

23-75 

151*25 

. 1-75 * 



No. 2. 218. *ACarb. acid, 9-5 
* ’ Oxigen, 81 

Azote, 9*5 

100 


23*56 


200-88 

* 23-56 


No- 3. 250. 24 Carb. acid, lO 25 

Oxigen, 82 
Azote, 8 x 


205 

20 


100 

&G with pig, as No. 3. 
fell 71 


6-60 54-12 5*28 

78-91 611-25 123-84 

' i 


C.t'r la’ion fwi 
<ra. £ ii. 


Calculation for Oxigen, 

Oxigen before the experiment - 726*36 

Ditto after - » 611-25 

In carbonic acid - - * 78-91 

* -690-16 


f’lh njatiori f«.r 
mtrcgt n 


Loss of oxigen 36*20 


Cukulation for Azote 
Azote found after experiment 
Ditto before experiment 


* * 

increase of wtqtf > *m%0L 



OS RESPIRAftOir. 


' SuMriiary of the Experiment . 



* i — 

Cas brfore 

Gas after DeSci- ^ 

Carbonic Summary. 

Therm. 

• Exper. 

Exper. ency. 

Acid found. 

56® 


814 2 

r 

78*91 


Cubic Inches 

OxigeVl 

Time. missing. 

h " 

Azot 


per Minute. 

added. 


1*11 

1 11 36*20 

34*20 


The quantity of azote added) of oxigen missing, and of car. 
bonic acid formed, were smaller than in the last experiment; 
but the animal in this instance was smaller, as well as the 
quantity of oxigen passed through in a given,time. 

In this case, as in the human subject/ the increase oflncrea'e ni. 
azote takes gplace principally in the early periods. The at°fhe begird 
whole azote contained in the 66 cubic inches, confined with ning. 
the pig, was only 52*14; but supposing, which perhaps 
was not the case, that the 66 of common air were expelled 
by the first 250 cubic inches of oxigen, we should have 

250 
less 66 


184 of oxigen, 

containing 5 .per cent azote, or 9*20 cubic inches; these 
added to the 52*14, would make 61*34 of azote to be found 
in the first gasometer, of respired gas, but we detected 75, 
so that even on this supposition 13*66 of azote were added 
in the first twenty-four minutes. 

The azote contained in the second gasometer before respi. 
ration was 12*50 cubic inches, but after it had been respired 
for twenty.three minutes, wc found 23*75, or an increase 
of 11*25 azote. The azote contained in the third gasome. 
ter, before respiration, was, as before, 12*50 cubic inches; 
but after it had been respired for twenty-four minutes, we 
found 2Q, o^ an increase of 7*50 azote. . 

The,afcqj$0onta,iaed in, ttye 66 r c.ubic inches was 3*30, but 
we 1 5.108, or an increase o.f 1*98 azote. , 

Front. Mwults of these experiments it seemed, that Blood disposed 
proportion of azote was not present in the when ’ 
ngjy japped, there ^s j»ctis position in the blood to give in deficient 
qjgpfcjppo qqaj^ity^^xchange for an equal volume of P r °P ortlcm 
cuFi£$|^tnd we i^oftpflt© try, whether this circumstance 
Y'ql. XXV.— Supplem^t. Z would 



Oil 


Experiment 6. 
Oxigen mixed 
with bidrogen. 


Less carbonic 
acid evolved 
than with 
oxigen. 


^H$$riment 1 
Oxigen with 
hkbogen. 


wflold occur when hWnpBn was substituted jfor azote. We 
accordingly made a fixture containing 33 per cent oxigen, 
and 78 hidrogen. * 

r W ’ 

t Experiment 6. Iftfrogen and Oxigen. 

Tile pig .tunployedln < the last'experimcnt wad placed upon 
the stand in the glass A, 'with 66 cubic inches of common 
air as usual. 

860 cubic inches of the mixture were passed from the ga¬ 
someter communicating With B, through the glass A, into 
the gasometer communicating with C, during sixteen mi¬ 
nutes. The animal did not appear uneasy: a second 
quantity of 850 cubic inches was passed in seventeen mi¬ 
nutes and three quarters: the animal did not s«£m to be in 
the least incommoded. 

A third quantity of 850 cubic inches was passed, In about 
' sixteen minutes. 

A fourth quantity of 850 cubic inches in eleven minutes 
and three quarters; but during this time, the animal became 
very sleepy, and towards the end of the experiment, kept 
his eyes constantly shut; he, however, appeared to suffer 
nothing, and was easily roused for a short time by rapping 
at the side of the glass. At the end of sixty one minutes 
and a half, he was taken out, and we found, that during 
this time he had produced 60*80 cubic inches of carbqpic 
acid gas, or rather less than one cubic inch in a minute. 

It appears, that less carbonic acid was evolved in this in. 
stance in a given time, than when oxigen was respired, but 
some circumstances occurred to prevent us from discovering 
what change a thc azote had experienced: this yvolnt was, 
Jiowevcr, decided by the following experiment. 

Experiment 7. * Itidrogen and Oxigen, 

Having mixed hidrogen and oxigen gases in such propor. 
tion, as that the. oxigen should rather exceed*tbe .quantity- 
contained ii» atmospheric air, we placed the flftpe atimtial in 
the glass A with 66 cubic inches of atmospheric air, 350 
cubic inches of the mixture were admitted into 
from the large water gasqpnetet, an^pually pass^&t$ftgk 
the* glass A into gasometer C, dui^jftj|fe»»minu«p> 



«n, mmMffiM. 


^ did , and tee respired gasmeasused 

350 la C: a portion of this was preserved for enmiutiM, 
which we shall call No. 1. r.» 

250 cubic iuehes moreof the mixture were admitted Into 
B, and gradually passed, as l&fore, during thirteen minutes; 
r£ mears*red 8301a <3 ; and" apportion No. % Whs 'preserved 
foo examination. 

The animal did not seem to suffer any inconveniences 
250 cuWc inched fiaflnte Bf the miXttWehvere admitted into B, 
and gradually paasgd^ as bifWe, through A into C durihg 
seventeen minutes. The aifHtiAl’rfOwbeCaine quite sleepy, 
but did not appear to suffer "any thing. >£fe was taken out 
at the end* of forty minutes.' 

At the gjose of the experiment, the remains of the mix- Residue of the 
ture, which had stood about an hour in the large water ga- ex ' 

someter, being' examined, were found to contain 22 per 
cent Qf oxigen, and no carbonic acid; of the residual 78 
parti, 20 were mixed with 10 of oxigen, which had been 
previously found to contain 3 per cent azote; these 30 parts 
being detonated in Davy’s improved Volta’s eudiometer, by 
the electric spark, were reduced to 3 parts; and these 3 
parts, being treated with the tests for oxigen, were reduced 
to 2 parts, a proof that ail the hidrogen had been consumed; 
but the 10 parts of oxigen contained 3 of azote; these de¬ 
ducted from 20 leave 1.7 for the azote contained in 20 parts 
of the residuum 78. 

20:1.7:: 78:6*6 

The mixture employed, therefore, contained in every 100 
parts 

22 oxigen 
6*6 Azote ' 

71 *4 hidrogen 

■ ; « ■ t •.* 100 ■ 

'WfmptsXl examined tho gas which had been'respired* ’ 

N&. lv^EpO cubic .iriches respired during fifteen minutes. Gas i. <-x- 

ioo partis subjected to tho action of lime water in Pepys’ ammed 
i^N|f£oflleter, were induced to 93*5 *, and these by the tests 
were dirotsiditil to 77. 20 pfcrts of-this 

iSSCfr lW§% mixtdKllti3h ^d -of oxigen and 'detonated, the resi- 

/ 2 dtlUQK 
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du«m, treated wjth the tests for oxigen, left 12 parts, which 
wpre ante, * r 

From these 12 parts 

Deduct).,0*3 for the azote in the 10 parts oxigen 


parts. 


Leaves *, 11-7 for the azote contained in 20 parts of 
the residual 77. 1 , 

. 20: 11*7 :;77:4$ 

Its component No. 1 therefore consisted in 100 parts of 

6*5 carbonic acid 
16*5 oxigen. 

45 azote 
32 hidrogcn 

100 

No. 2. 250, respired daring thirteen minntes; 100 

parts were reduced by lime water to 92*5, and these by the 
tests for oxigen to 77. Of these 77 parts, 20 being mixed 
with 10 of oxigen, and detonated, were diminished to 4; 
and these 4[ being examined for oxigen left 3, which must 
be azote: 

From these 3 

Deduct 0*3 for azote in the 10 parts oxigen, 


Gas 2 ex¬ 
amined. 


Its component 
parts. 


Leaves *27 for the azote contained in 20 parts of 
the residual 77. 

29 : 2*7 :: 77 : 10-4 

No. 2 therefore consisted in 100 parts, of 
7 5 carbonic acid, 

15*5 oxigen, 

10*4 azote, 

66*6 hidrogen, 


100 


»Gas 3 No. 3. 250, respired during seventeen minutes; ex¬ 

its component amimed as above, consisted in 100 parts, of 
part *‘ 6 carbonic acid, 

17 oxigen, 

6*6 azote, 

70*5 hhtrogen, 

100 


The 



ON ’ KEEP!NATION. 


The 66 reinaihiul ftith the animal at theplose of the ex¬ 
periment may be considered as t very nearly the same as 
No. 3. , 

InltlhisJ as iW r fh e f6r m&f exp ci*i ra eh t, we obsetVed^ that the Less carbonic 

flcidcvolvcd 

evolution of carbonic acid was greatest at the middle of the during sleep, 
time, bat was considerably diminished toward the end, as the 
pig becam'e sleepy; it is not improbable therefore,’that dur¬ 
ing sleep, less carbonic acid Jsey^lved thanwhen the animal* 
is exercising all its faculties. 

When atmospheric air alone is respired, we have uniformly More carbonic 
found, that the carbonic acid evolved, added to the oxigen a ‘ nd evolved 
remaining, exactly equalled the, oxigen existing in the air consumed, 
before it was respired; but in the present instance it was one 
per cent more, a circumstance which we are at present unable 
to account for, but it was constantly the case in all the three 
trials. 


Calculation for Azote. 

From the foregoing statement we are enabled to ascer¬ 
tain the quantities of azote, both before and after the 'ex¬ 
periment. 


Calculation for 
nitrogen. 


Azote before the Experiment. 

66 cub. inches atmospheric air, with the animal, 

tained or 52*14 

750-of the mixed gasses contained or 49*50 

816 total gas employed * 101.64 

The total azote before the experiment was therefore 101*61 
cubic inches. 


Azote after the Experiment. 



Respired during *- 


1. 250. 

15 min.' 

100 : 4 W :: 250 : 

112-50 

2. 250. 

13 min* 

lfcO : 10*4 :: 250 :* 

26 

S* 250. 

17 min. 

100 : 6*5 :: 250 : 

16*25 

^>66* 


10Q : 6*5 :: 66’: 

4*29 

816 

45 min. 

Azote after experiment 

159*04 



Ditto before 

101*64 



Increase of azote 

57*40 


Calculation 



flit o* rftfKftfe*. 

Calculation for f^dlrpg-eV before Mify$ihtent. 

The a*i*tyre before the ejy^jaes&wak to «ontaia 

71*4 hidrogen. c , 

100 : 71*4 :s 760 J 635*60 

therefore thp total quantity must be 536^60 cubic inches. 

. * i l 4 

Hidrogen qfter Experiment. 

No.l. 210 100 : 32 :: 250 : 80 

2. 250 100 :*$«'« » 260 : JA0*£O 

3. 250 100 ! 70-5 ;; 260 * 170*25 

66 in A100 i 70*5 ;: 06 : 46*53 


Hidrogen found after experiment 469*28 

Hidrogen before the experiment 536*50 

Ditto after - - * 469*28 


More o rtrogen 
evolved in the 
tarly than lit 
the later 
periods 


JUoff of hidrogcp , - - 60*22 

in this enyperiment, as well as in those tf ith oxigen, tjfq 
proportion of azote evolved was greater in the early than in 
the later periods, and it becomes interesting to contrast them: 


thus we know that 62*14 


contained only * 12*14, 


cubic jpehes of azote were in 
thq vessel with tl\p animal at the 
beginning of the experiment, 
and that, of the250 cubic ipches 
of mixed gases passed in the first 
fifteen minutes, only 184 could 
be expelled into gasometer C, 
(100:6*6:. 184:12*14.) which 


making t^ethcr 64*28 of azote, which Was all thaf 
could have been expected in the first gasometer of 250 after 
resjftratiofi, supposing the wh&Es of the eommOfi dir hhd been 
expelled, bat we detected 112*'50, or ati increase w'48.22 
cubic inches In fifteen minuibs. 

The second gasometer, bbfore it was connected with the 
glass A, cohtfiimhi 10*50 cubic inches of azote; we found 
however about 26, and what Ik remarkable, in the Tad# |fi. 
some'ter there was no increase at all. 


Calculation 



ox ;K8t»iA4*toN. 



Cumulation for Qarboriic Add, 

No. i. 250./ 15 mid. 100 :<£«:: 250 : 16-25 

2. 250.' i&mih. 100 : 7-5 :250 : 18-75 

3. 17 mth. 100 : 6 :: 250*: 15 

66. . 100 : 6. :: 66 : 3 r 96 


> 45 >• • 53*96 


Calculation for 
carbonic acid. 


The quantity of carbonic add evolved in 45 minutes was. 
therefore 53-96 cubic inches, or at the rate of 1*19 cubic 
inehes per minute. . 

The foregoing experiments seem to prove, 

1. That when atmospheric airefone is respired, even by General con*, 
an animal subsisting wholly upon vegetables, no other 

change tabes place in it, than tlje substitution of a certain 
fiortion of carbonic acid gas for an equal volume of oxigen. 

2. That when nearly pure oxigen gas is respired, a por¬ 
tion of it is missing at the end of the experiment, and its. 
place supplied by a corresponding quantity of azote; the 
portion evolved in a given time being greater in the early 
than in the later periods. 

3. That the same thing takes. place when an animat is 
made to breathe a mixture of hidrogen and oxigen, in which 
the former is in nearly the same proportion to the latter, as 
azote to oxigen in atmospheric air. 

4. That an animdl is capable of breathing a mixture of 78 
parts hidrogen and 22 oxigen for more than an hour, with¬ 
out suffering any apparent inconvenience. % 

5. That the excitability of an animal is much diminished 
when he breaths any considerable proportion of hidrogen 
gas, or that it at least has a tendency to produce sleep. 

6. That there is reason to presume an animal evolves less 

carbonic acid gas during its sleeping, than in it? waking 
hours. * 


7. That the lungaof a middle,sized man contain more than 
100 etfidjfcWhea .of air after death. 

These experiments have been conducted Without reference The facts not 
to Any particular theory, and indeed some of the results ^ 

were so contrary to our preconceived k opinions, that we 
haVo tggpn induced-to ^pstow more than ordinary attention 
oh the subject. Confident, however, that fU those who 

, repeat 
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repeat the experiments with,the same, cere will arrive at the 
some,results, we shjj.ll rest satisfied with stating the facts, 
not without a hope, that those brilliant discoveries of Pro¬ 
fessor Davy, which have already given us i^ew. views of the 
operations of nature^ will in their progress .furnish us with 
that explanation, which it is in vain to expect at present* 
Nitrogen. Azote, or nitrogen, for4nstance, has been considered as 

/a simple or elementary substance ;*it is recognised, however, 
principally by negative properties. Every gaseons fluid, 
which will not support life or combustion, which is not ab- 
sorbed by water, or; acted upon by the tests for oxigen, or 
capable of being detonated with oxigen gas, 4s generally 
pronounced to be azote: it is the constant'residuum in al¬ 
most all oar experiments upon gases, but who shall say 
Isitasimpi or whether this residuum is a simple substance or a com* 

a compound ? , , 

pound ? 

Is it the oxide The experiment of Professor Berzelius leads us to stis- 
of a menu ? - . , 

pect *it of metallic properties ; and those of Davy make it 
probable, that it is an oxidated body; .the subject is still 
under discussion. But wc may fairly indulge more than a 
hope, that the ardent zeal, and well directed labours of the 
, philosophers just mentioned, will throw a new and import¬ 
ant light upon this obscure and difficult subject. 


y. 


Differe-iC..' of 
opinion re¬ 
specting the 
prussic acid. 


Mem oir on the Prussic Acid. By Mr. R. Po rrett , Junr ., 

of the Tomer *, 

CONSIDERABLE differences of opinion exist among 
the most celebrated chemists respecting the composition of 
the prussic acid, some agreeing with Fourcroy and Vau. 
qu.clio, «that oxigen is* one of its component parts; and 
others with Berthollet and Proust, who dispute*!* jrtuseuee. 
Mr. Proust, in his history of the Prussiates, asserts, “That 
there is no fact, that indicates oxigen to make a part of 

1 t ■ t ■ • •«. i 

* Trans, of |he Society of Arts. The silver medal was&fe$ed 
to Mr. Porrett for this communication. * * 

this 
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this aeid ; add 4 .|iut from the well-, known afiiuities of jts 
.three elements^ ndded taAthe. cireui^sj^uues under which it 
is formed* it can, scarcely .be thought .that it does.” . This 
.difference ©fnopinion: implies -a want of some .decisive ex- 
-periments^ which may set the.question for ever at rest, and 
those which l am going to relate. I am induced to think are 
of that description. , , 

Some time back, I proposed- to myself the discovery of A'ttempt to di<- 
a method of . preparing a triple prussiate of potash, in a proved'method 
pure state, which should be free from the objections to °f preparing 
which the processes in general use are subject. In reflect- of p'otdL^*** 
ing on the means most likely to attain this end, it occurred 
to me, that I should succeed, if I decomposed prussiate of 
iron by double elective attraction rather than by single; 
employing, instead of a pure potash, this alkali in combi» 
nation with a substance uniting the properties of solubility 
when combined with potash, strong attraction for oxide of 
iron, and insolubility when united to this oxide. The only 
substances I could think of possessing all these requisite 
properties were the succinic acid and sulphur. As the 
high price of the former precluded its use for this purpose, 

I determined to employ the latter. I therefore took one Sulplmret 01 
ounce of dry sulphuret of potash, and one ounce and a with pru^sbji 
half of the best prussian blue, previously well washed and blue, 
powdered, and put them into a Florence flask, two thirds 
tilled with distilled water; a disengagement of sulphuretted 
hidrogen of ammonia, and of caloric, immediately took 
place. The materials were boiled slowly together for three 
hours, occasionally replacing the water which evaporated. 

The whole was then thrown on a filter; what remained on 
the Alter was black, and consisted of snlphuret of iron, and 
undecomposed prussiate of iron. The liquid, that passed 
through, I found on trial to consist of triple prussiate of 
potash, and hidroguretted sulphuret of potash. In order to The solution 
comptetelfhc decomposition of the latter, I boiled the liquid 
again, fur the same time as before, with anothelr half ounce blue 
of prussian blue, and when cold filtered it. The filtered 
liquid (A) was now nearly colourless, and free from hiclro- 
$iffetted snlphurtt. jp n pouring a little of it into a solution 
of oxisulphatc of iron, I was very much surprised to fiud 

that 



$gg o» ?fM* r v&tmo Aim puamv* 

* « 

turned red with thiUsolvtionvck«uk^«4 4o adeep bfo@d-i*4 colour, 
koS^hou^ fo^»i«g<wUMt 

fprecipitation. pte^df ^ae prossiate ef^ireft., .-Sft xtiM/BjfaA ft plfMCk 

meeftitIdetofrftitifM ot«*a«iMlejrtak® an exaffilafttion of this 
liquid *witb this^tiew l subjected it .to ,the actipttOf die 
chemical agents mea&ned in the fojfawjpg table. 

|L 

TA$l<E i*. with Liquid A, > 


Action of dif¬ 
ferent tests on 
this solution. 


CHEMICAL* AGENTS.' ! , 1 
* 

Paper stained with turmeric 
Paper stained with litmus’ ] 

1 i 

Potash 

Lime - * 

Diluted sulphuric acid 

Nitric acid (pure) 

Oximuriatic acid 
Muriatic acid (pure) 
Muriate of barytes 
Tincture of gaJls 

Nitro-muriate of platina ! 
.Muriate of gold - i 

Nitrate of silver 
« 

Sulphate of silver 

i 

Oxinitrate of mercury 
Oxi nitrate of lead 
Supersulphate of copper 
Muriate of bismuth 
Sulphate of iron 

Oxisulphate of iron 


f " ■ - - • EFFECTS. • 

No change of colour. 

m. ■ - •• *'■ 

j No disengagement of ammonia, or 
1 any apparent change. 

Do. 

f An expulsion of sulphurous acid, the 
< liquid becomes slightly opales- 
( cent. 

t The acid assumes a red colour, but 
I this effect is not permanent. 

This acid loses its smell. 

No change. 

A white precipitate. 

No change. 

J A heavyi brilliant, ochre-yellow pre¬ 
Dark olive brown precipitate. 

T A precipitate at first white, but 
i quickly passing to yellow, red, and 
t lastly to brawn. 

( A dull white or stone coloured preci- 
2 pitate. 

A white precipitate. 

A white precipitate. 

A dull white precipitate.. 

No precipitate. 

No change. 

C T^e solution assumes a deep blood- 
1 red colour. No precipitate. 


Th« liquid 
contained sul- 


prihciple. 


The effects of the sulphuric acid and of the* muriate of 
^hit'eofpoush l> a .fyt es cldarly proved the existence of sulphite .of potash 
end some other in the liquid j'while that of the oxisulphate of iron indi¬ 
cated fhe presence jjf sonic other principle, twwhicii life 
liquid was indebted for its peculiar characters. The sepa¬ 
ration of this principle iu a pure state became therefore a 
necessary preliminary* operation to its examination J 
few trials,, I succeeded iu effectingwiis separation* Tie 
following Is the process I employed. 

The 



ointOT'MMMtf feki>s* 

ft^niquia^s evaporated bf Wgknt\&hmt*& dryness >This dissolved 

eXtti# Stlfy *flrifi^5 A VptWl^meftAtf Jfcbe Whoteof the^iilphite dry Iiess, and 
an^'8uftjfcaW ,v bf ^fesft Wtfs left &*Mfrd, aodthe alcohol; e a d t ^ lvedin 
when BOlbtibri that partjfrnly, which had : the 

red tlngeing ffibp&iy with 1 solutions off iron. The*.alcohol 
was now got rid of by distillation^ and the salt it left in the 
retort was redissol ved linfhrater. This sdhltion (B) gave the 

following results With the different metallic solutions. 

- \ "■ * 

TABLE II. with Liquid B. 


METALLIC SOLUTIONS. 


Nitromuriate of platina : 

Muriate of gold 

Nitrate of silver 

Sulphate of silver - 
Nitrate of m’ercury 
Oxinitrate of mercury 
Nitrate of lead 
Oxinitrate of lead 
Superacetate of lead ‘ - 
Hyperoximuriatc of lead 
Supersulphate of copper 
Muriate of tin 
Murfatc of bismuth 
Sulphate of iron 
Oxisulphate of iron - 

Oxisulphate of manganese 

Sulphate of Zinc 
Nitromuriate of cobalt 
Nitrate of nickel 


v. 

\ 


EFFECTS. Action of me- 

. tallic salts on 

S A precipitate similar to that in this sqjution. 
Table!, but in a smaller quantity', 
and longer in forming. 

5 light olive precipitate, sqme gold 
L reduced. 

A grayish white precipitate, not 
changing colour. 

A clear wnite^precipitate. 

A copious white precipitate. 

A white precipitate in small quantity. 

No precipitate.' 

No precipitate. 

No precipitate. 

A slight white precipitate. 

A dull white precipitate. 

No precipitate. 

No precipitate. 

No change. 

Same as Table T. 

JThe crimson colour disappears; no 
' precipitate. 

No change. 

No precipitate. 

No change. . 


2 


. It is necessary tp remark, that in the preceding Table, as The solution a 
well as in Table I, several of the nitrates and muriates were rctic,e ' K ^ 
slightly rfcdduned, though not in a degree to be compared nitrates and 
witji ttm v o$jSulpbate of iron. I hare not noticed this in muriates, 
the,fatble,. because I am not certain, whether this effect was 
net Owing, to a miuute portion of oxide of iron, which might 
hav^pon introduced into those solutions' by the acids cm- 
plqg^d to make them, ||S both the nitric and muriatic acids 
of. commerce generally contain some; an excess of nitric 

acid, 




not afffccted by 
the air. 

State of the 
sulphate unint- 
portant. f 

Sulphuric acid 
destroys the 
cotour, utiless 
m uch watet 
piescitt. 

How is the 
prinrrde 
formed ? 


Question 1. 


Question 2. 


Question 3. 
Question 4. 


Question 5. 


Question 1 
answered. 


Results of loti] 
boding the 
simple prus- 
slate. 


' ow the rntrssrc a an prussous acids. 

* ^ • * 
aoidy even if pure', might also cause this effect, asTattte I 

mHfyjconvintffe uS. '.The soiutibfitf with trhibh this effect> ©c- 
ctiwrdd to me'wei'e those of Bismuth, silter, mstquryjiead, 
twbalt,' g*ld, >and plAtina. 1 ‘ . s . t ", 

'Tfeeliquid fi id not altered by'exposurG to the air.'* '•* 

1 I ta'effect on oxisulphate of irtm is the same, : whether 
this sulphate ifc neutral* or cdntftin&fea excess of add, oris 
supersaturated fVithcarbonatc of ammonia. *. - 

Sul phuric fecid destroys the colour produced on oxisnl- 
phatc of iron, provided the three liquids are in a concen¬ 
trated state. If tlierfi-fs hsuth water* present, no change 
ensues. 

Having obtained the tingeing principle B separate from 
the other salts w ith which it was contaminated, I asked my¬ 
self, to what was its formation and the simultaneous disap¬ 
pearance of the prussic acid, during the’sccond ebullition, 
owing? I could imagine but five causes for this that were 
likely to have been efficient, concerning each of which I 
made a question to be resolved by experiment, viz. 

Was it owing to the complete separation of the oxide of 
iron from the triple prussiate by the sulphur, and the sub. 
sequent decomposition of the simple prussiate by the heat of 
ebullition long continued ? 

Was it owing to the action of the sulphurous acid pro¬ 
duced? 

Was it owing to the action of the sulphuretted hidrogen ? 

Wap ft owing to a combination of the prussiate of potash 
and sulphur? 

Was it owing to the deoxidation of the prussic acid by 
the hidroguretted sulphuret? 

To answer the first question, it is only necessary to at¬ 
tend to the results afforded by long.continued boiling Of the 
simple prussiate of potash. I shall state these results'as I 
find them recorded by Professor Proust. " f ; 

They are carbonate of ammonia, carbonate of potash, 
and some simple prussiate that escapes decomposition,'even 
after font or five successive distillations. There is, therefore, 
no analogy between the products of this experiment dntPthc 
’liquid* A ; for had the latter contained carbonate of potash, 
it mnst'hftv'b changed turmeric paper brovrn j had it contain- 
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ad carbonate of ^njnonia, it must have done the same, and 
likewise have given out amfrionfcc&l gas when potash and 
lime were added; it must also hate turbed bjue.the,solution 
of copper; and had it contained prussiatcof potash, it must 
hate produced prussiate of iron, when added to the green 
sulphate of this metal: but it will be*seen by referring to 
Table I, that none^of these effects were produced. Were 
farther evidence necessary of the dissimilarity of the two 
liquids, it might be mentioned, that Professor Proust poured 
alcohol on the saline residuum of his distillation of the 
prussiate, which took up a part that he found to be prussiate 
of potash; had any of the tingeing salt B been present, the 
alcohol must have dissolved this likewise, and it could not 
have escaped his observation. We have therefore ample 
grounds for negativing the first question. 

In order to answer the second question, I passed sulphu- Question 2 
rous acid gas for a long time through a solution of triple a,1&wer,id 
prussiate-of potash; the prussic acid was expelled, and sul¬ 
phite of potash formed; but this sulphite was not mixed 
with any tingeing salt. On the supposition, that the disap¬ 
pearance of the prussic acid, in the liquid A, might have 
been owing to its having been expelled entirely by the sul¬ 
phurous acid ; and that the tingeing liquid resulted from the 
mutual action of the other principles, namely, the oxide of 
iron and hidroguretted sulphurct of potash; I subjected a 
mixture of these materials to. long boiling, but could not 
by this means produce a liquid, that tinted oxisuflE>hate of 
iron red. Snlphurous acid gas, passed through water in 
which Prussian blue was diffused, did not in the least affect 
this compound; These experiments completely refute the 
opinion, on which the second question was grounded. 

To enable me to reply to the third question, I passed suk- Question a 
phuretted hidrogen gas for several hours through a solution ail!,weied - 
of triple prussiate of potash, on which it was found.to have 
do effect. 

We shall be little disposed to allow, thart there is any Question 4 
foundation for the fourth question, when we consider the anhWeted ' 
circumstances of the last-mentioned experiment, in which 
snlpiiur in t^e state of the most minute division was offered 
to the triple prussiate, without any combination.eusuiug; 

4 and 



mo 

i»d «ko sphflft metallic ;«olu* 

taopsin Table {I aptk those* wbjch, Wo*s$ ensue ,fidi .liquids 
*Mfejnfto94iUip«. "Bttt y U my doojb^^hiaalU still bssster* 
tainod wnMiis.w^cst, tM foil o>vjug.expe rim cut will perhaps 
xetooxeik lnt%* solution* q f prussiate.qf mercury threw 
som»ptMiet of phosphuret of limp} the oxide of raernwfy 
of/this pruwiate will/tbu^ be reduced, .and separated from 
the liquid, -which is to be filtered* . Some of this liquid 
poured into carbonate,of iron (sr^it red, ,th* red coIout 
soon disappears, and a white precipitate begins to form; 
this white precipitate soon changes to green, and, if a little 
nitric or oximuriatic acid be now poured upon it, it becomes 
a perfect blue prussiate of iron* This experiment, in 
which a liquid turning a solution of iron red was produced 
without the employment of a particle of sulphur, goes yery 
far to negative our fourth question ; and when considered in 
conjunction with the preceding ones*, we can hardly do 
otherwise than dissent from the supposition, which gave 
rise to that question* t 

Qncstion 5 But if the experiment last adduced tends to refute the 
answoed. fourth question, it very strongly supports the fifth; for the 

changes of colour observable were undoubtedly owing to 
successive stages of oxidation by the contact of the atmos- 
The prussic phcrc. In cpnfirmation of this question, it may likewise be 
dated' <4e0X1 ' asserted, that the long boiling with the hidroguretted sul¬ 
phurates a powerful deoxidating process. But it will be 
said to if it is really true, that the prussic acid has 
been deoxidated by this process, you ought to be able to 
recompose that acid from the solution B by oxidation, 
tad mav tie re- This struck me very forcibly; and being anxious to give 
SSanou! by ^‘ 3 * a6t of the truth of my deductions, J attempted 

t^e recomposition of this acid by several oxidating pro¬ 
cesses for some dime without success. I had at last, how¬ 
ever, the particular satisfaction of succeeding completely 
by the agency of nascent hyperoximuriatic acid. The 
method,I employed, was the following, i 
I’rorc* , A Htile hyperoximuriate of potash was put intojhe bot¬ 

tom of a glass tube. Over this some of the liquid B, mixed 
with a few drops of diluted sulphuric acid, was poured. 
The heat of a candle was then applied to the bottom of the 

tube. 
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^tufee, and as soooas a violent action commenced, the heat 
was withdrawn. By title process the prussic acid was re¬ 
produced, as was proved beyond the‘possibility of a doubt 
by thef formation of blue prussiate of iron, when poured 
into a mixture of green and red sulphate of this metal. Blue 
prussiate may Also be produced at ond% by substituting for 
tite diluted sulphuric acid a solution of green sulphate of 
iron with excess of acid. 

It unessential to the success of this experiment, in which Necessary pre* 
the prussic add is regenerated from tite liquid B by tite^ 11 * 1011 ' 
nascent hyperoxigenised muriatic acid, that the excess of 
acid remaining in the liquid, after the oxigenising process, 
should be neutralized by an alcali previous to pouring it into 
the solution of iron, which should likewise be perfectly 
neutral. 

Having thus succeeded in proving, that the tingeing prin- The new prin¬ 
ciple of the liquid B was suboxidised prussic acid, my next 
object was to obtain this principle in a free state; for we potas h. 
must recollect, that wq have hitherto considered it only in 
combination with potash, with which it formed a neutral 
salt. This circumstance gave me reason for supposing it an 
acid, and I therefore determined to attempt its separation 
by abstracting its base by a stronger acid. The following 
was the process I employed for the purpose. 

The liquid B was evaporated nearly to dryness, and put Obtained as a 
into a retort with diluted sulphuric acid; a receiver*was then scl * arate 0uiJ ' 
adapted to it, and about two thirds of the liquid distilled 
over by a gentle heat; what remained in the retort was sul¬ 
phate of potash. , The receiver contained a colourless li¬ 
quid, with a faint, sour, disagreeable smell, and a decided prussous 
acid taste. This liquor I have named, in conformity with * cid ’ 
the principles of the new nomenclature, prusaoua acid, and 
its salts prussites) of which the liquid B contained one in 
solution, namely the prnsslte of potash 4 ■■ V 

The,effects of . the prussous acid on the earthy and metal¬ 
lic solutions, as far as I have tried them,' are mated in the 
following table. 


TABLE 
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Action of the 
pi u*sou& acid 
on e irthy and 
metallic solu- 

t 

TlOlte 


# t 

TAbt-K HI. with Prussous Acid. 

i t 

iCifEWCAL AGENT?. * tFPECTb. 


Mdriate bflirve 
Murine of barytes 
MujriaU* uf go’cl 
Sulphate of silver 
NRrate of siluf 
J\u-.sicite of ueicury 
'NUrate of men uiy - 
Ov'nii rate of mercury 



Ovisulphate of iron 
Nflromunate (,f platina 
titrate of lead 


Qxinitratc of lead 


Hyperoximuriate of lead 


Supersulphate of copper 
Muriate of bismuth 
Nitrate of nickel 
Muriate of tin 
Nitrate of cobalt 
Sulphate of iron 
Sulphate of manganese 
Sulphate of zinc 


1 

1 


t No change. 

No change.. 

Tne gold precipitated metallic. 
Copious white precipitates. 

No change. 

Copious era) hh \£hi‘e precipitate 
Vpij slight precipitate, white. 

5 Solution turns blood* red, no precipi- 
£ t^te. 

No precipitate. 

No change. 

f "solution become-,re 1, but haulty any 
| preeip lab* fo me 1. mil •-< heated, 
I in which case a copious white pre- 
J capitate ensues. The red colour dis- 

* appeal's, a rapid action takes place 
between the two liquids, and some 
of the nitric acid of the solution is 
L decompo°ed. 

t A slight precipitate, probably of mu- 
f riatc of lead. * 

Solution becomes slightly turbid. 


No precipitates. 


Readier process I cannot conclude this part of my memoir without giving 
pn^aateof S a *£- ore sim P le an( * expeditions process for preparing prussite 
potash. N of. potash, than that which 1 at first discovered. It is the 
following. 

Pour a solution of prussiate of mercury info hidrogu- 
retted sulphuret of potash, (til the mutual decomposition 
of the two liquids is completed; prussiate of potash is in. 
stantly formed, and may be’separated by filtration from the 
solid combination of the sulphur and mercury. , 
Properties in I wish also to observe,. that the proportion of Prussian 
. the first process. |jj ue j have mentioned for boiling with the sulphuret iS 
much larger than is necessary, as I have since succeeded in 
obtaining prussiate of potash when the proportion of Prus. 
sian blue was only equal to that of the sulphuret, but long 

boiled 
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Jtoolted iHtlt the'latter in two distinct and equal portion#* * 

’The prussia te of potash thus Obtained is, however, mixed 
with a muoh larger quantity of hidrogurettW sulphurfet than 
when a greater portion-of Prussian blue is employed. 

Whether the prnssous add can he applied to any use, ttus 
time and future experiments must decide. It appears to me 
to be a very delicate test of silier and of iron in solution* 

The preceding experiments, by proving the presence of The prussic 
oxigen in prussic acid, give it a stronger claim than it be- mot^xlgen, 
fore possessed for being placed among the acids. 

The prnssous acid possessing stronger acid properties but; is less and 
than the prussic is a curious, though not a solitary, instance the prus * 
of the eftect of oxigen in diminishing acidity, when its quah- 
tity exceeds a certain fixed proportion; in this respect the 
prussic acid is analogous to the oximuriatic. 

To recur to the attempt which gave rise to the researches Pure triple 
that are the subject of this memoir, I beg leave to state, P^j ate pr0 ‘ 
that I have succeeded in producing pure triple piussiate of 
potash, by stopping the process before the change which 
produced the prussite ensued; and by subsequent purifica¬ 
tion of the lixivium from sulphates and sulphites, by ace¬ 
tate of barytes; from sulphur by acetate of lead; and, 
lastly, from the acetate of potash thus formed by crystal, 
lization; but on account of the complication of this pro¬ 
cess, I hesitate to recommend it for geneial use. * 

ROBERT PORRETT, Jw. 

Tower, London, April 31, 1809. 


VI. 


On the Oxides of Iron , and the Manner in which they com* 
" port themseh&s with some Acids . JBy Mr * Bucbo&z *. 


The little agreement among chemists with respect to the Proportion of A 
pfdpo'Vtione of dilgen in oxides of iron induced Mr. Bn. oxi§e”not*scfr 
cholz to make these experiments. He eufployed for the tied, 
jgnpose bright irori -wire of the greatest purity. 


* Anpale* tie Chimie, vol. LXV, p. 202. Abridged Ann 
Geliten’s Journal by Mr. Vogel. 
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Rod oxide 


oott tains 0 295 
oi oxtgea. 


Black oxides 


Ammonia and 
potash precipi¬ 
tate muriate of 
iron. 


not free from 
acid. 

Aqueous va¬ 
pour converts 
red hot filings 
uitofekck 
oxide 


containing 0 23 
of oJtigen. 


«d TBI DBIDB OR 1R08. 

A* Experiment* t» determine the Quantity of Qxtgtn Hi. 

Red Oxide pf Iron . • 

L Oh a hundred grains of the iron abovementlened, in 
the state of filings, an ounce of water was poured ; and 
nitric add at 1"$#$ was added gradually, till the iron was 
entirely dissolved d* * 4 

The liquid being cautiously evaporated, and the matter 
■having remained at a rpd heat fat a quarter of an hour, its 
weight was increased forty two grains. This result differs 
from those of Lavoisier and Proust. 

3. The same experiment repeated with this difference, 
that sometimes half an ounce of nitriik acid, at others an 
ounce and half were employed, the results were the same. 


B. Experimenti on the Slack Oxide of Iron . 

Mr. Bucholz made many attempts to obtain the black 
oxide* He tried calcination, the action of cold water on 
iron filings, and the precipitation of green muriate of iron 
by ammonia and by potash *. Though these alkalis, says 
Mr. Bucholz, did not produce me pure black oxide, their 
addition in small quantities to the muriate of iron taught 
me, that the first precipitate of a greenish white, and the 
second of a btueish green, consisted of black oxide of iron 
only retaining more or less muriatic acid; whence it fol- 
lows, that these precipitates are not to be considered as dis¬ 
tinct oxides.- 

Water in the state of vapour being made to pass through 
irda filings heated red hot, a black powder was obtained, 
possessing all the characters of an oxide of iron at a mini¬ 
mum. * 

A hundred grains of this Mack oxide were boiled with* 1 
six ounces of nitric add at 1*365. The solution was com¬ 
plete. Being evaporated and strongly calcined in a cruci¬ 
ble, a red powder remained, weighing 110 grains* The 
black oxide therefore consists of Iron 0*77, oxtgea 0*2S* 


• Mr. Bucholz insists much on the smell of ^phosphorus* or of 
pljflspbuietted hidrogen gas, omitted when ferrugmqus sfltl^are 
precipitated by ammonh^. , , ^ 

Examination 



OH THE OXIDE* OF IHO^> , # ^ 

Examination *of the Red Oxide of Iron at * high Ten§* 

• perature, 

A hmndred grains of red oxide were putlnto a Hessian Red oxide ex. 
crucible previously weighed, and this was placedJn a larger. toawhlte 
The whole was kept at a white heatin a fqfge fire /or three 
quarters of an hoar. The bottom of the lower crucible 
was vitrified. The oxide was become a blackish steel gray 
powder, with a metallic lustre, attractable by the magnet.' 

It jiad lost three grains. 

The same quantity of red oxide was kept at a white heat 
for an hour and half* Its loss then was six grains and half. 

The lower stratum eof oxide was completely fused, of a 
clean fracture, a steel gray, and a metallic lustre. The converted part, 
upper stratum was imperfectly fused, crystallized at the blaclc 
surface, and porous internally. It was a mixture of the 
red and black oxides of iron. 

Though a white heat causes the red oxide to pass to the A red heat lias 
state of black, there is no fear of a red heat producing not tlus effect ' 
this effect. 

Manner in which Iron and Us Oxides comport themselves 

with Nitric Acid> 

Nitric acid greatly diluted with water dissolves iron, and Action of nitric 
produces the nitrate in which iron is oxided at a minimum. acid 011 iron * 
Proust and Davy had already shown the same. This state 
however possesses little permanence, for if the liquid be 
heated ever so little, or the acid be not very weak, a nitrate 
at a maximum is obtained. 

The latter being boiled down quickly, set to cool, and 
cold water poured on it, a red substance insoluble in water, 
bat soluble in nitric acid, was separated. This red sub. 
stance gave out red fames when calcined, and a red oxide of 
iron remained. , 

The (titrate of iron is not decomposed, when it is boiled 
do wnvery, gently. It leaves a thick residuum of a broltra 
red colqur, which attracts moisture from ttys air, and is 
perfectly iOlWble<ift water. 

The red oxide of iron is soluble in nitric acid in a certain-arid on the red 
degree by means of heat. This action of the nitric add oxide * 

% A 2 however 



9S *h$i ouuc* »or >ino$r. 

4 

, hewevenitf nftitft more pO werfulwhan It acts ott ted bltidfir 

recently precipitated,, from-^a ferruginous salt by means of 
potash! 

1 *' SttfphiiHc Atitit t#$f jRcrf 0z«fe of JVon. 

■Anion of a «i- An ounce ofgmu«dl||hai£ of iron dfmived in an ontic& 
red oxide of un ot wa & r * as n»®> bfe ®tod drachms of nitric acid, 
iron previously diluted n^th^six*dra0un& of water, were added 

* gradually. A\ bro WfnTyelldw powder fell ddwn, which, 
after desiccation, weighed 42grs. [^of A drachm, orS5grs. 
Eng.], it was the’heutral red s^rtphite of iron with excess 
of oxide mentioned by Mr. Thenard. 

The supernatant liquor, of a reddiifl brown colour, was 
heated in a capsule; and immediately a brownish substance, 
similar to the preceding, separated, which however dissolved 
in proportion 4s the liquid evaporated. The thickened mat- 
ter rapidly attracted moisture from the air, and resumed a 
sirupy consistence. Sulphuric acid immediately changed its 
red colour white. Evaporated to dryness with one drachm 
of sulphuric acid, and heated till all the excess of acid had 
disappeared, a white powder remained, which exhibited the 
following properties. 

It was tasteless; and insoluble in water, either cold or 
boiling; but the latter deprived it of a little sulphuric acid, 
and changed its white colour to a brown. 

On agitation with ammonia it changed to a brownish yel¬ 
low, and the supernatant fluid contained sulphate of am¬ 
monia. 

^Muriatic acid dissolved it entirely by the assistance of 
heat, and exhibited a yellowish red liquid. Water acidulated 
with sulphuric heid had the same eflect. 

Hera then we have a sulphate of iron of a white colour, 

14 Which th« oxide is ipd and at a maximum of oxidation. 

'Recapitulation of the Fqcts in this Paper, 

General results *• are &*t two degrees of oxide of iron; tbeblaek 

at a minimum, and 'the red at a maximum. Kb other 
state of oxidation exists in reality, and what has been fafre p 
Car Qxidafca* been nothing but a combination of one of thfese 
~ak%s with soma acid, or a mixture, of them* In diflfewj*t 

proportions. 

* % A 



IMPnOTEH MAST AND SHROUD®. 

„ * • 

, 2. A- hundred parte of black Oxide contain 77 ef 'iitail Oxides of iron, 
and *23 of oxigeu! The 1 red oxide .% composed of 70*5 
iron, and 20*5 ox i gen. ‘ - .• 

3. The red ox^de of iron, au.being exposed to a white 

heat,, is brought v back to the st^tc of {black oxide: but a 
red heat docs not change its native? though it may alter its 
colour. *» Hi.* . 

4. The change of black oxide red is accelerated by> 
calcination with caustic potash, , 

5. An oxide may contain ope half of oxide at a maxim uni) 
notwithstanding it is strongly attracted by the magnet. 

6. The black tpxide is, with difficulty soluble in nitric acid, 
requiring to long boiled in concentrated acid. 

7. The red oxide is not so insoluble in nitric acid as has 
bpen supposed, , 

. 8. Lastly, the red oxide may form different combinations 
with sulphuric acid; one of a reddish brown, and soluble; 
the other white, and insoluble , in water, but soluble in 
acids. 

i 

. 11 „ : ,y ■■ ■' '!■ I ..".; l :: i ar7* 


VII. 

Letter from Captain Wit.ljam Bolton of the Royal Navy, 
on his improved Jury Masts 9 and on a Contrivance for 
better securing the Shrouds of Ships** 

SIR, 

Finding some dopbts were entertained relative to the Advantages °f 

practicability of rigging jury masts, upon th§ plan X had the ton’s method 

of rigging jury 

’ •* Trans, of Soc. of Arts, vol. xxvii, p. 189 . Some doubts masts, 
haring .arisen as to-the practicability Of riggidg Captain William 
Bolton’s improved jury masts, described in vol. xxvi, pa|je 167 , of 
the Society’s Transactions, .(see journal, vOk xxiv, p. 44 ) he in 
pp^a^ujujee .baa sppt tp tlie. Sd$e£y ^notbey rpodel thereof com- 



cunrig the sldodcls of rigging; explanatory engravings of both are 
annexed, and the model is preserved in $he Society’s -Repository. 
The gold medal of the society was votedto Captain Bolton for his' 
naval improvements. ’ 

**'->'* honout 



'!«$& nrffcbffe© jfciilf #Ast' Afro sshtams. 

< r 

honour fb preset to the Sfotlety In Oct. 1807, I bcgyoG 
Wilt fey before'them t model completely rigged; from which 
it w ill appear, ’ihat the rigging so placed will give, fromfhe 
angle being tnore obtase, greater secnrlty, and supersede 
file necessity of cfflfthty p||ttiog [catharpings}, andadmit of 
the loweryards bracing,tberper Up. 

Improvement The hint which I gavefoftnerly relatingto striking a top. 
jnasts^ 06 tt>P " ® ma3 ^ i* now carried itffe effect,’ by the mode in which I have 
fitted the topmast rigging, which, admits of its being set op, 
almost instantaneously, at any point the mast shall descend 
to; the advantages of which are many, more particularly 
when the ships are riding hard in open roadsteads; for, by 
striking the topmast, ships will be enabled to ride much 
longer at their anchors, and still be ready to make sail on 
their topmast^, according to the state of the weather, which 
will or onght to determine the distance to which the masts 
are struck. 

Improvement In this model I also present to the Society a plan, the 
in setting up. 0 f my mechanical pursuits, for setting up a ship’s 

lower rigging, which will be effected by one man; whereas 
in the. ordinary way it is performed by an assemblage of 
tackles, and the labour of a whole ship’s company: the 
larboard side of the model is fitted up according to the old 
plan; the starboard side * .with my improvement, which con. 
sists simply 6t a screw attached to each shroud, and fight, 
ened by a nut. under the channels, which should be well se. 
cured by iron clamps or knees for this purpose: the expense 
Will be far less than in the common mode: and X do think 
file bart inspection of the model will be sufficient to esta¬ 
blish its superior efficacy; 

I will thank you to expunge the passage from page 168 
jur tfie last volume, after the full stop at main-top +, and 
substitute the following s 

i << tbe spare fore top-ma?t passes through a cqp made 

from strUng plank, 6, intot^fie square holes of which the 
heads of the two temporary masts above-mentioned are in. 
serted, and fife heel of the topmast is Added on the tressle 

. ; ^ iSxe&rjWwd side in fig. I of the plate. 

'•\ f Joiirnal^voli. xxiv, p. 45, line 13 from bottom. * 


trees 



IMPACTED JVBT MAST AKD SHROUDS, 

• ft 

.-jjees or top as in common, and the mast rigged as usually. 

The object of tha strengthening cap, 6, is to steady toe 
spars, and also serves to fid the topmast on, if thought 
necessary.” 

I have the honour to be. 

Your obedient humble servant, 

WM. BOLTON, 

Reference to the Hr arcing of Captain Bolton? s Rigged Jury 
Mast , and his improved Mode of securing the Shrouds , 

P{. IX, Fig. 1, 2, 3, and 4. 

A A, fig. 1, represent the partners or pieces of timber, Explanation of 
-which are bolted to the quarterdeck for the mast to rest * he 
upon. B is the stump of the lower mast, which is cut 
square at the top, and of the same size as the head of .the 
mast originally was; upon this square the main and spare 
lower caps a a are fixed; two mortices must be cut in the 
partners A A, to receive squares made at the lower ends of 
the two temporary masts DD, which are supported by the 
caps a a , one of them is a spare main topmast, the other • 

a hand-mast; these two support the main top E, additional 
.squares being made on the tresscl trees to receive each of 
them. 5 is a cap shown in fig. 3, made of four-inch plank 
doubled for the purpose, and'fitted upon the heads of the 
masts DD, for a fore topmast F F, the heel of which, 
when struck, rests in a mortice made in the stump of the 
lower mast j it is also steadied by a double cap 6, separately 
shown in fig. 4, on which it fids; as it does finally on the 
top. The tqpgallautmast H is fixed to the topmast F by 
the top and cap in the usual manner. The*figures 3 and 4 
show the caps separated from the masts, and are the only 
things necessary to be made for the purpose; and the ob¬ 
ject of the cap, fig. 4, is to steady and prevent qny wring¬ 
ing of the lower jury mast, and to fid the topmast when¬ 
ever it is reefed. In the proposed method of securing the 
shrouds of ships in general, t represents v this screws with 
loop holds for the shrouds to be lashed to, and’K. the screw 
nuts, which by means of a proper wrench may he easily 
turned, so as to tighten or slacken the shrouds hi pleasure* 



£60 Native abseuiate »r lead* 

T$0 pthferilde of the ship is shown fitted up in the common 
way, that <h* contrast may be observed. 

Fig. 3 hr a side view of the mast and rigging, in which 
the same letters refer to the same parts. 


\UI. 

C 

On a native Arseniate of Iteqk Ry the Rev. Wiiliam 
Gregor. Communicated by C« arles Hatchett, Esq . 
F.R.S.* 

Native- ircem- § 1. That the oxide of lead and the arsenic acid might 
knowi) lcad m>t ^ oun d in the state of natural combination, is a supposi¬ 
tion highly probable, from the strong affinity which subsists 
between these two substances. Bat the existence of such a 
compound has not, as I conceive, hitherto been established 
by such proofs, as entitle it to be ranked among the decided 
cases of mifieralogical science. I trust, therefore, that the 
observations, which I ha\q the honour of submitting to the 
till lately dis- Society, on a new + ore of lead lately discovered in the 
covered county of Cornwall, so justly celebrated as well for the va¬ 

riety as for the richness of its mineral productions, will not 
be deemed superfluous, 

in a copper This mineral was raised itt the mine called Huel-Unity, a 
m Gorn ‘ very rich copper mine, in the parish of Gwennap. Ac¬ 
cording to the information with which I have been favoured 
by J$r. William l>avey, a very inteliigeat and experienced 
miner in that district, it was found in a lode south of Hue!- 
Unlfy principal lode, at the depth of fifty fathoms below 
the surface, wMph lode underlay about two feet in the fa* 
thorn sopth^ 'At the depth nlpvcmentioned, this lode fell 
in, or formed** junction witjh Another small lode or vein to 
the south, and when the jauction took place, this lead ore 


• £hilos>Transact, for teoff, p, fc 

f It is* new ft lease to the miners in Cornwall; nor was there, 
yasviooAf to $faw*cbsco*ery, any ore resembling it to be found in 
collection of unneral% which thy valuable friend 
las ho liberally end as bberally 

eir-.Wmw ^ thejpronvmon of science. 


was 
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wg,s found. T?he veins of it are, in genera], from six to 
ten inches wide, and they diverge on going west. Somtf 
particles of this tedki ore have been found, in the southern 
part, after the separation of the lodes; but tlye northern 
lode does not contain any, until the junction takes place. 

This ore is intermixed with some natTvc copper, very rich 
gray copper, and black copper ere, and some is mixed with 
quartz. The walls of both veins arc kilias. 

§ *2. This mineral- is regularly crystallized. The form of fjescription of 
its most perfect crystals is a hexaedral prism; they are of 
different sizes, from one tenth of an inch in diameter, to 
the size of a hair. $ 'The longest which I have seen do not For 'n of its 
exceed three tmM&kof an inch iev length: thpe terminate crystaU ’ 
in a plane, at right angles, with the axis of the prism; but 
the crystals of a, smaller size are frequently drawn out into 
a very taper acOminatxon, which appears to be a six-sided 
pyramid. A number of smaller crystals are often closely 
packed together iUnbundles, which arc bent different di¬ 
rections, and terminate in a point. The larger crystals 
either stand alone, or adhere, on their lateral planes, to 
the gangue, or aro^onfitfedly matted together in a mass. 

Some of them ajpe hollow, as if "an internal nucleus had 
been destroyed: aUd^SorttetimeSthis internal .nucleus over¬ 
tops the external |a|fiinfe^ T The gangue is a white quartz, 
which frequently exhiSits oh its surface the appearance of a 
partial decomposition; . * \ * ***, 1 * 

The red octac<3kal copper ore, and the copper ihto which 
that ore passes, are often intermingled with the crystals of 
this lead ore and inbedded in them. 

The colour of these crystals consists of a variety of tints Colour, 
of yellow. Some are of a beautiful wine* yellow resem¬ 


bling the Brazilian topaz: this, in the greater ^timber of 
specimens, passes into a dclicate isabcUa-colOur r while, in 
other cases, wc have the honey-yellow mingled with brown 
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Liutre. • The external lustre, in some specimens, {g vitreous; jb*- 

elhers, resinous s but in some instances their surface is 
partially coveted.by *tender and delicate filaments of a silky 
lustre. Tpese filaments arc sometimes found in a separate 
state loosely adhering to quarts; and they form a variety of 
titis fossil* * 

The cryettdfcvavy as to hardness. The angular fragments 
# of the most transparent are sufficiently hard to scratch 
glass, 

Tbis mfiteral is easily reduced to powder, which has the 
appearance of pounded resin; it contracts a yellower tint 
by long exposure to the air. 

The specific gravity of the purest crystals, taken at the 
temp, of 50° Fahrenheit, was 6*41. ’m J - 

§ 3. A fragment of crystal, exposed to tbp fhitne of the 
Mo»-pjpeo»it, j,i 0 ^pjpe fa a. gold spoon, melted into a brownish yellow 
s, which, on cooling did not assume any angular figure*, 


Hardness. 


Tenacity. 


Spec, gravity. 


Action of the 


and of nitric 
acid. 


It remained in a state of ignition apparently unaltered; 
bat when a piece of it was exposed to the flame on char, 
coal, a rapid decomposition took place, arsenical vapours 
were extricated, and globules of a metal, possessing the 
common properties of lead, were left behind. 

This mineral, in a state of fine powder, is soluble in nitric 
acid, even without the aid of heat. Care, however, must 
be taken, that it does not concrete, into lumps. The vessel 
therefore which contains it must be frequently shaken, and 
the nitrate of lead produced must be, from time to time, 
dissolved in water, and poured off from the residuum. The 
process of solution is, however, accelerated by a/ttgesting 
heat. Some silica remains, which, as the quantity of it is 
variable accor&ing to circumstances, appears not to be an 
essential ingredient of this fossil. 

Citric solution. The nitric solution is colourless; jjtg transparency is not 
disturbed by nitrate of barytes. Nitrate of silver renders 
it turbid, and a small quantity of white curdly matter is 
deposited. Sulphuric acid and the liquid sulphates produce 
' Copious preci^tates of a white heavy matter. If the fluid 
be poured off from this subsided matter, and it bo freed 
from the superfluous sulphuric acid, by the means of ni. 
tiBtte «£; barytes, it will yield, on the affuBion of liquid 

nitrate 
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nitrite of lead, aa abundant white precipitate, which, 
urged by the flame Of the blowpipe on a support of cbaf- 
coal, resolves itself into reduced lead and arsenical va- 
pours. ' # 

These preliminary experiments led me to the probable Inferences, 
conclusion, that this fossil chiefly consisted of oxide of lead, 

Arsenic acid, and a small quantity of the muriatic acid. 

§ 4. A. 1. Fifty grains, carefully-selected from crystals Analytic, 
of a pale Isabella-colour, were reduced‘.to a fine powder, 
and exposed to a low red heat for about an hour. Their 
Weight was'diminished by 0*15 of a grain. 

2. The yellowish powder was now transferred to a vessel 
of pure silver, and mixed with a lixivium containing fifty 
grains of potash, prepared by the means of alcohol; a 
quantity, which I had previously ascertained to be sufficient 
to effect a complete decomposition of this mineral. The ley 
was gradually evaporated to dryness in a sand-bath. The 
soluble part was extracted by distilled water, and poured off 
from a yellowish white matter, which was sufficiently edul¬ 
corated (a). 

3. Liquid nitrate of ammonia was now dropped into the 
alkaline fluid, as long as it produced any cloudiness; the 
clear fluid was now decanted from a small quantity of white 
matter, which had subsided, and rendered acid by nitric 
acid ; ammonia, added to excess, produced a slight turbid¬ 
ness. These precipitates, after sufficient edulcoratidn, were 
added to the yellowish white residuum («). 

4. The liquid was now rendered slightly* add by nitric 
acid, and a solution of nitrate * of lead in distilled water 
was dropped info it, as long as it separated any precipitate. 

The clear fluid was poured off, and evaporated nearly to 
dryness, and a small quantity of white matter, thus Obtain¬ 
ed, was added to the former precipitate, Which dried, and 

• 

* lithe colourless liquid axi nit rate of lead be dropped into a Oxinitrata of 
4 ‘dute solution of arsenic acid* or. of arseniateof potash .acidulated tead. 
by nitric acid, no immediate precipitation of an arseniate of lead 
is produced; but crystalline grains are, after a fttue, gradually de¬ 
posited at the bottom of the vessel. jBut liquid nitrate of fead 
causes an immediate and abundant precipitate from these sabie di¬ 
lute solutions. These two combinations therefore must be diffevdftt. 

exposed* 
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Analysis. 


' ft* posed to a j4»w rod h?at, weighed, while stfW warm,4Q*8, 
which,. .according io the proportion o£ 3$: 100*. established 
. b^IVir. Chenci^ iBfplkSy 13*40 of .arseaic acids 

5. The superfluous lead was now. soparatcd from the fluid 
. hyaylphate ,of so4a, and filtered off. Ammonia precipi¬ 
tated a minute portion, of flaky matter ; it* weighed, after 
ignition, 0-2 of a grain; it^onsisted of silica and oxide of 
lf^d, and must be attributed to the nitrate of lead employed. 

l. The yellowish white residuum («).( A, 2.) was dis* 
spired v^ithout eflerrescepee in nitric acid, except a minute 
portion of silica, which, after ignition, =s 0*28, A white 
heavy matte rw as thrown down from this solution, by liquid 
sulphate of soda. The clear decanted fluid was evaporated 
to a small volume, and sulphate of soda produced a farther 
separation of white matter. It was sulphate of lead, which, 
after ..exposure to a low red heat, and weighed, while warm, 
=47*5; which, uppn the supposition that one hundred 
parts of sulphate of lead contain 69*74 of lead 4* 3*46 of 
oxigen, are equivalent to 34*77 of oxide of lead. 

2 . The fluid, now freed from lead, deposited, on the 
affusion o.f ammonia, a greenish matter, which, after ig¬ 
nition, .became red, and = 0*093 of a grain. It was oxide 
of iron. 

C. 1. One hundred grains of larger crystals, some of 
which, were hollow, and the surfaces of which were slightly 
and partially, covered with silky filaments, treated in the 
same way, yielded 95*283 of sulphate of lead, equivalent to 
69:78 of oxide; and 80 of arseniate of lead, which indicate 
26*40 of arsenic acid. The oxide of iron, in this case, 
ampunted to only 0*05 of a grain, and the residuary silica 
was i<|, too smalPa quantity to be weighed. 

% i have endeavoured to decompose this fossil by boiling 
it to dryness in a solution of four times its weight of the 
purest subcarbonate of potash,, and exposing the dry mass, 
for a very short time, to a low red heat; but I found, that 
Ottly a part of the arsenic acid had united to the alkali; the 
larger portion of it was detected in the nitric solution of 
the residuum; but the relative proportions of the oxide and 
the acid were found to correspond almost exactly with the 
foregoing Etatcmeut of them. 

3. I 
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I found also, that carbonate bfantmoniapreripltatcd Analysis, 
this mineral, in an unaltered state‘s from its solution Ifi 
nitric acidas no arsenic Acid had unitedWitfcthe precipitant. 

Thn solution of the nitrate of anhnonis was evaporated to 
dryness, and exposed to a red heat in a platina crucible; but 
nothing was left, except a slight trade of oxide'of lead. 

We may infer from this the atftsehce of both the fixed 
alkalis. m 

4. I fonnd in one specimen only of this fossil any notable Variety, 
difference in the relative proportions of the oxide of lead add 
of the acid, to which it is united. It consisted of' crystals 
confusedly matted together m a more compact mass, than 
this fossil generally assumes. One hundred grains 'were 
dissolved in nitric acid; the marine acid was separated by 
nitrate of silver, and any redundant silver by muriate of 
ammonia. The-lead was separated by sulphuric acid, and 
the superfluous portion of that acid by nitrate of barytes, 
and the ar s cnicacid was combined with oxide of lead by the 
affusion of nitrate of lead. The muriate of silver =s 9*8 ; 
the sulphate of lead = 97*6, and the arseniatc of lead = 72, 
equivalent to 1*63 of muriatic acid, 71*46 of oxide of lead,' 
and 23*88 of arsenic acid, respectively. The quattz rrG^, 
and the oxide of iron 0*2 nearly. 

Another portion taken from the same specimen, treated 
with an alkali, gave very nearly a similar result. 

D. It will now be necessary for me to sp&tk concerning Nitrate of silver 
an ingredient of this fossil, which I may have seemed to a ? a . test .°/ ,nu “ 

' “ ridtic acid 

overlook. I mean the muriatic arid: I Tmvc fonnd some varied in the 
difficulty in ascertaining the proportion, which it bears to ie 
the other constituent parts , and from a cause, which I did 
not suspect. I considered, that the only sifre mode of de¬ 
termining this point was to have recourse to nitrate of silver, 
which might effect a direct separation of the marine acid 
from the nitric solution of this fossil. But I found, in 
many Experiments upon given quantities of this mineral, 
that the resutts, which I derived from this most valuable 
chemical test, were variable and uncertain. • ‘ 

At last, I was enabled to trace the errour and uncertainty 1 st source of 
up to two Sources. In the first place, I found that the moun 
muriate of silver was more abundant in the cases, where f - 
* employed 
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employed a vessel with a long neek for the Solution, end - 
did not expose it to heat . 

I concluded therefore, that, when the process Was eon* 
ducted under different drcumst&nces, the predominating 
mass of nitric add produced its effect, and volatilized a 
portion of the rauriatfc. 

2nd source of Anotj^r source of errouj I found in the following ano* 
errour. maious circumstance, viz. a simultaneous precipitation of a 

portion of arseniate of lead takes place with that of muriate 
of,silver. Whatever combination this may be, it is 4 weak 
one, and may be severed by nitric acid, which dissolves the 
arseniate and leaves the muriate; or by ammonia, which 
takes up the muriate, to the exclusion of the arseniate. 

The conclusion, to which many experiments have led me, 
is this, that the muriate of silver, produced in the nitric 
solution of one hundred grains of arseniate of lead by 
nitrate of silver, amounts to about 9*5. 

Proof that the £, in order to prove, that the acid, which is combined with 
mfrteraHstiie the oxide of lead in this mineral, is the arsenic acid , and 
arsenic. that it is not combined with phosphoric, I decomposed some 
of its acid, which had been combined with lead in the fore¬ 
going experiments, by means of sulphuric acid, and filtered 
off the sulphate of lead. The fiuid which passed through 
the filter was evaporated nearly to dryness, and it assumed 
the appearance of crystalline grains. Some of it was ex. 
posed to the flame of the blowpipe in a gold spoon; at first 
it became like a white dry powder, which melted before an 
increased heat: placed on charcoal and iguited, it was to. 
tally dissipated in arsenical fumes. 

Some of it was dissolved in water»>and dropped into liquid 
sulphate, of titfcnium, a white precipitate was produced: 
combined with soda, it precipitated silver from the nitrate 
of silver, of a brick colour. It precipitated mercury from 
its nitrate, of a yellowish colour, which afterward became 
reddish* This precipitate, exposed to the flame of the blow, 
pipe on charcoal, exhibited the same phenomena as arseniate 
of mercury. 

Fallacious I precipitated magnesia from its muriate, and redissolved 

anguishing 8 * ** *7 carb °oate of ammonia, perfectly saturated with car- 
the phosphoric bonlc acid. I divided this liquid into two portions, and 

dropped 
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dropped in to* both a solution of the combination of the acid acid* from th« 
of "this mineral and soda. No precipitate was produced!#**” 61110 * 

I dropped into one of the vessels some 4iquid phosphate of 
so^la, and a separation of. saline matter was instantly pro* 
duced. I soon, however, found, that this mode of dis¬ 
tinguishing the phosphoric from the amenic acid could not 
be depended upon. For in the other vessel, into which no 
phosphate of soda had been dropped, in a short time saline 
tufts made their appearance, and an abnndant deposition of 
saline matter was formed* I found also, that if the solution 
had been more concentrated, the precipitation would hare 
immediately taken place. 

On making a comparative experiment with arsenic acid, I 
found, that it forms a triple salt with ammonia and mag¬ 
nesia, analogous to the phosphoric salt described by Dr. 

Wollaston. The figure of the arsenical salt, as far as 1 
couid determine it from a confused crystallisation, is a 
triedrai prism. 

We are therefore, I think, authorized from the experi¬ 
ments herein detailed, to conclude, that the fossil, which 
is the subject of this paper, is arseniaie of lead, and that, 
if we state that the relative proportion of the constituent 
parts of it are in one hundred as follows, we shall not bo 
far from the truth: 

Oxide of lead - - 69*7(5 Component 

parts oi the 

Arsenic acid ... 26*40 mineral. 

Muriatic acid - 1 *68 

The silica and the oxide of iron, which account for a 
portion of the loss; and the alumina and copper, which 
are sometimes found in at) analysis of this fossil; I do not 
conceive to be essential to it. 

The existence of a minute portion of muriatic acid as a Curious feet, 
constant ingredient of it is a carious fact: and it is still more 
curious, when we consider it in Connexion with the analogy, 
that in this particular it maintains with the natural phos¬ 
phates of lead* 


IX. Experiment* 
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Experiments pn the Combination of Phosphorus icttjh jfaetuts 
and their Oxides in l)ic%umid Way; to which is oddest the 
Examination of a^Oas'arising from a peculiar Decompo¬ 
sition of Alcohol? by Mr. Theodohe j>e Gbottuuss *. 


*- v- K} - 


- V i. It Is vfrell known, that the surface of tvaterbe- 
domes lumindurf in J thedark, whdn splrft of vrtrtd, itt Which 
phosphorus had been digested, is poo fed on 1't.' Another 
jftiri&ns appearance may he exhibited, by half filling a small 
phiar with this alcohol, and putting it In a dark'place,’ at a 
temperature of about 64 Q R. [176® F.} Even before the 
liquid begins to boil, a flame makes its appearance at the 
mouth of the phial, and reaches sometimes<$o the height of 
five or six inches, but is incapable of heating or setting fire 
to any thing. Yon may hold your finger in it some time 
without danger, and without feeling any heat. This flame 
exhibits to us an intermediate state between a simply lnmi. 
nous vapour, as is that of phosphuretted nitrogen, and an 
inflamed rapour, which in fact differs from it only by more 
rapidly decomposing the oxigen gas of the atmosphere. 

§ 2. Phosphuretted alcohol, poured into solutions of 
gold, silver, mercury, and copper, suddenly reduces these 
four metals, and precipitates them in the state of real 
phosphurets.* Two drops of nitrate of silver, or of mcr- 


Phenomena t 
exhibited by 
solution of 
phosphorus in 
alcohol. 


Metallic phos¬ 
phurets pro¬ 
duced by it. 


cury, 


in a drinking 


glass full of distilled 


water, will be 


rendered very sensible by the addition of a few drops of 
phosphuretted [alcohol, which immediately occasion a 
Jiuret of dark precipitate. The phosphuret of gold thus obtained 
had a .considerable resemblance to the purple powder of 
Cagsius, but differed from it in being of a deeper colour 
like that of iudigo^ When applied on porcelain, this ap¬ 
pears peatly gilt on being exposed to the. flame of the • 
blowpipe, and a stfiell of phosphorus Is emitted. " 
Phosphurets «f roost essential generic characters of theother phos- 

4ilver,mercury, phurets are:, 1, to dissolve in nitric acid, with the evolu- 
and copper. tioa, of nitrous gas, after which an insoluble phosphuret 


* Annales de Chimie, vol. LX IV, p. 19. 


remains; 
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Remains: 2j *ta omit a beautifulphosphorescent light in the 
dafk, when-thrown on a hot Ivon, and leave a .metallic pelt* 
lidehjff &reaidauBM . . 

Thejjr specific characters are easily: determined, first by, 
the metal left after the action of thefire, ^ and s&ondly, by 
that found in eolation in. the-nitric acick 

Their.formation may be explained in the'following way* Their forma. 
The spirit .of wipe impregnated'*with phosphorus quits it, tlon ex P ,ained * 
ar-saoig. as it is mixed with the solution of either of thefour 
metals mentioned .above, and unites with the.acid, producing 
ether. The metallic oxide, being set free, gives op its 
oxigen, either to the Jiidrogen of the alcohol, or to a small 
portion of the phosphorus, the greater part of which seizes 
on the metal in its pure state. This explanation results from 
the. products of the two liquids, the phosphuret that falls 
down, and the ether that remains in the liquid, the fragrant. 
smell of which is perceptible the moment after the operation 
is effected, 

4 3. A very singular phenomena exhibited in this experi- Singular agita- 
ment is the agitation, which the metallic particles display, lhe 
If, for instance, a few drops of phosphuretted alcohol be 
dropped into a solution of gold contained in a shallowish 
vessel, immediately we perceive currents take place through, 
oqjt the whole of the liquid, and particles of the revived 
metal attracted in all directions. 'Sometimes they dart with 
impetuosity toward the sides of the vessel; sometimes a cen. 
trifugal force appears to whirl them round a common centre; 
and these commotions are always carried on with such 
velocity, that the eye cast 1 scarcely follow them. This ex. Prismatic 
hibition is frequently rendered more pleasing by the fine colours - 
prismatic colours displayed on .the brilliant particles id 
motion. No doubt this decomposition of the light must be 
ascribed to a very thin stratum of some heterogeneous sub. 
stance adhering to the metal, as in those coloured rings 
which Newton observed between convex lenses. 1 satisfied The agitation 
inysclf b*y a very simple experiment, that these moveinents 
were owing to the evaporation of the alcohol; for they 
ceased as often as I placed the vessel befofe a window, 
where the temperature was that day at 0 [32* F.] j. and the 
moment I took It thence, and. brought it near a gentle fine, 
the commotions began anew with great rapidity. 

Tol. XXV. —Supplement. 2 B 
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Precipitates of 
tin, lead, bis- 
(ftuth, anti¬ 
mony, and 
platina, by 
phosphuretted 
alcohol. 


Very different 
when the 
phosphuretted 
alcohol con¬ 
tains an alkali. 


Nitrate of lead 
precipitated by 
this compound 


Properties of 
tfte precipitate. 


r. t 

§ 4* The precipitates produced by phosphuretted alcohol 
& solutions of tm, lead, bismuth, antimony, and pla tilth, 
do wot differ from, those obtained by means of alkalis, and 
in same men by alcohol; except that the former are mixed 
with- a titafte phosphorus, the separation of which hastens 
that, of .the oxide. The phosphorus is, simply mixed with 
them;h.owever, for the colour of the precipitate is not alter¬ 
ed by it; hut-we shall see presently, that this is grpatly 
changed, as soon as a chemical combination of it with .the 
oxide takes place. 

Tot effect this I boiled two parts of phosphorite with one 
of cpustic potash in about six parts of rectified .alcohol, the 
whole being contained in a small glass phial *. The greater 
part of the phosphorus was not attacked, and could be used 
in the-subsequent experiments. After cooling, the liquid 
let fall an oxide of phosphorus of a very fine red colour, 
and t the supernatant fluid became perfectly clear. It was 
this that was cmployedin the following experiments. 

A portion of this phosphuret of potash in alcohol, being 
poured into a solution* of crystals of nitrate of lead in 
water, precipitated a substance of a fine orarige colour. 
Commotions took place throughout the whole of tire liquid, 
and in a few moments black,, shining, crystalline grains se¬ 
parated ; which on examination comported themselves ps 
metallic lead retaining a tittle.phosphorus. The same solu- 
tionof nitrate of lead, one portion of which I treated with 
spirit of wine impregnated with phosphorus simply, and 
another with caustic alkali, yielded in each case a white pre¬ 
cipitate; while alcohol impregnated with'phosphuret of 
potash immediately produced with h a very bright orange. 
I then attempted,to give fids fine colour to the white oxide 
thrown down by the alkali, by adding to «t when separated 
phosphuretted spirit of wine, but in vain: which proves / 
that the orange-coloured substance is formed only at the 
moment* when the phosphorus and oxide meet in a state of 
extreme tenuity favourable to their intimate union. 

4 S. This orange precipitate easily loses its colour, some- 

■e - . . / , 

* 

* An examination of the gas evolved in tins process will be found 
tovmrd the end of this paper, at § 11. 


timet 
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times growing*darker, at others becoming singularly white. 

T&avoid the latter'accident, which Is owing to' the volafle 
libation and combustion of the phosphorus, it should be 
washed and dried cold. It then retains its brown red tint, 
and has the following, properties. 1. Rubbed between the 
fingers i^yields a smell of garlic, 2. Thrown on a hot iron, 
it eihift the skme smell, accompanied with a very beautiful 
phosphorescence, and leaving a residuum of phosphate of 
lead, fusible before the blowpipe, mixed with Some white 
oxide. 3. Adds expel from it no aeriform bubbles , but de- 
velope d nduseuting and unequivocal smell of phosphuretted 
hidrogen. 4. Nitric acid dissolves the greater part Of it, 
but without the least extrication of nitrous gas; and there, 
siduum Is nothing but phosphorus. 

From all these properties I conclude, that this substance Its nature, 
is composed of oxide of 'lead, phosphorus, and a little hi. 
drogen; or that it is a hidroguretted phosphuret of oxide 
of lead*. 

§ 6. Water, alkalis, and spirit^ of wine in which phos- Nitromuriate of 
phoruS has been digested precipitate the nitromuriate of*J^™^ ypte ~ 
aatimony white; but alcohol impregnated with phosphuret 
of potash occasions in it a fine brown precipitate, which, 
being Washed and dried without heat, remains unaltered, 
and has a considerable resemblance to kermes mineral. The 
mode in which this powder is formed; its phosphorescence 
by the action of caloric; its quiet and partial solution in 
muriatic acid, which produces with it the alliaceous smell; 
and the residuum of phogphorus; joined with the property 
of not decomposing niti^acid; evidently proie, that it is 
hidroguretted pliosphuret of oxide of antimony. 

V'7. Though alcohol impregnated wilh •phosphuret of The compound 
potash precipitates all metallic solutions, it does not always ^but*** 
form phosphtirets of their oxides. In some cases*ttie preci- does not always 
pitates are o&ides simply mingled with phosphorus, as occurs re^wthUieix 
. in the solutions of ttti, zinc, cobalt, and manganese: 'in oxides, 
others they are phosphurets containing the metal in a pure 

* If this phosphuret have been some time cxpo&d to the air, its 
oxideabsCrbs carbonic acid, and. the nitric acid then extricates a 
gas, which the operator might at first be tempted to take for njfpus 
gas, but it has neither its smell nor its rutilant appearance. 

2 B 2 state. 
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The propor¬ 
tion* of the 
precipiuat im¬ 
portant. 


Sulphmet of 
potash analo¬ 
gous m us 
action 


Fulminating 

mercury. 


Alkaline solu¬ 
tion of lead 
precipitated 
tnetallic. 


state, qp4 consequently decompose nitric acid; as those 
ftfHned iw sofwttotos of eilyer, mercury^ copper, end t>8- 
ninth. | believe however, that fieside the two phoaphureti 
of oxides I have tneft tinned, others might fee pt-oduc'ed' by v 
repeating ctr triads, and varying the proportions of phost 
pbpifts and alkali, /oi®these are of the greatest Importance 
In preparing the two species l have mentioned. It, for im 
stance^ the precipitant contain too'muck phosphorus, or 
*too much alkali, ttta precipitate will 4»e white, both, front * 
the nitrate of lehd, and from the uitromuriafe of antimony ; 
and we cannot obtain die orange precipitate in the first cX&O, 
or the tqgpwn in the other, but by adding to the alcohol 
whichever'of the two substances is deficient. 


The action of sulphnret t)f potash exhibits a striking' 
analogy with this- This sulpkuret precipitates the nitrate 
of lead fed; but, if it contain too modi alkali, the preci¬ 
pitate is white ; and if the sulphnret be sufficiently hidrogu- 
retted, it is btuck. In the latter case however the precipi¬ 
tate maybe made red by adding an excess of acid to the 1 metal¬ 
lic Solution, for this extricates the hidroguretted sulphurct. 

4 8. Mercury dissolved in nitric arid furnishes with the 
alcaiind phosphuretted alcohol*a precipitate, that fulmi¬ 
nates loudly when struck. As we-do not al ways succeed in 
obtaining it equally fulminating in this way, it appears to 
me a more certain method, to prepare it by mixing phos- 
phuret of mercury, Obtained by means of phosphuretted 
alcohol {see I 2), with small dry crystals of nitrate of 


mercury. ‘ 

4 0. Though lead dissolved iriMcfd? is not separated in 
the irtefallic state by Ucohol impregnated with phosphorus 4y 
it is when its oxide is held in solution by alkalis. We fcdve 
only to let fall a few drops of this precipitate into an alka¬ 
line plumbate, when the met*] and the phosphorus will im¬ 
mediately unite, and separate in the form of small, black, 
bfifriarftf granular crystals. The presence of the alkali in 


* That must be employed, which give* an orange or red preci* 
pitata with solutjpns ot lead; and it is essential, that the precipitate 
be washed only with cold water. ( 

- This alcohol must not be confounded .with that which coptama, 
imudapliospkorus, alkali likewise. ‘ 

this 
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this case ocraskma the formation of a phosphite, and by 
the, attraction pi 4>c phosphorus for tbe # oxigeo is increased. 

These observations suggest, that metals may be classed by Classification 
their mode of comporting ,thewselvfcs -with phdSphnretteil^ 
alcohol j^and perhaps this system of ^Tisioa would be less 
equivocal than any other. 

h 10. If we write on a pieCe % of paper with solutions of s 'y rn P atr,etrr 
gold, silver, mercury, and copper, and put the paper into • a K m 
a phial containing a bit of phosphorus, every letter will 
appear in a few minutes with the lustre of the original 
metal ; and its brightness may be afterward incoeased by 
rubbing it with a polished substance, as glass, m. It is 
sufficient even to leave the phosphorus a few minutes in the 
phial, after winch it may be taken out; for the vapour 
emanating from it, though invisible, retains the revivifying 
power, and gives the writing the metallic lustre. 

Alcohol impregnated with phosphorus affords an excellent Mode of freeirjj 
means of depriving water of the ovigen gas it commonly o^gen ga*. 
contains. For this purpose we hive only to let fall a few 
drops into the water, and expose it to the light of the sun: 
the phosphorus will be oxided, without passing to the state 
of an acid, and the water may then be filtered, to render it 
cleat. 


Decomposition of Alcohol at no *.crjj high Temperature'. 

§ 11. When phosphorus and caustic fixed alkali are dv> ^^h^at' 0 * 
gested or boiled m rectified spirit of wine, this liquid is de. j ow tempera.- 
composed, and gives ris&to the formation of water and of ture 
phosphocarburetted hidrogen gas, which may be collected 
in the hydro pneumatic apparatus, and in which I have found 
tho fellow ing pi operties. * 

0 . This gas is invisible, and diffuses an alliaceous smeH 
resembling that of phosphnrettod hidrogen gas; with which ed! ° 
however it cannot be confounded, as it doe? not take fice 
spontaneously, either in the open air, or when mixed with 
oxigen gas. I endeavoured to increase the proportion qf 
phosphorus In it, by diminishing that of the alcohol drtd 
alkali; and then placed the gas in a heal of 70° ft. 

[ifeQ F.], yet it did not Inflame on contact with^the 


ft. When 
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g 9.fi* Whenl^odled by the flame of a candle, its burning}>is 
Attended'with Vaphtya of phosphorus, phrt of which is pre¬ 
cipitant i« a concrete form on the sides of thp vessel con- 

...... ; 1 

c. It inflam<»with detonation, when mingled with oxigen 

- d.,fljitrous gas occasionsiio alteration in it: but if oxigen 
• gas-lid added to a mixture of these two, a bright light appears, 
Which is followed by a violent and very dangerous detona¬ 
tion* . In the experiment I made on a fourth part of a cubic 
Inch ofitbe inflammable gas, enclosed in a glass tube which 
I had purptely selected for its thickness, the tube was 
broken to pieces, and the fragments flew up to the cieling 
of the room, where they made deep marks. 

e. If three measures of oximuriatic acid gas be introduced 
in separate portions to one measure of this inflammable gas 
in a tube .over water, it will take fire at the introduction of 
each portion, and burn with a very fine green light. The 
mixture expands at the commencement, and afterward di¬ 
minishes prodigiously. All this goes on quietly, and there 
is no danger in the experiment, if we take care to use a 
pretty long tube. 

f. It is injurious to the germination of plants, as appears 
from the following experiment. Having placed three parcels 
of the seeds qf water cresses (sisymbrium), moistened with 
water, under three jars, one of which contained oxigen 
gas, one atmospheric air, and the third this inflammable 
gas, I left them thus four and twenty hours. 1 then found, 
that the seeds in the first jar had began to germinate, for 
they were soft and viscous ; those in the second jar were 
less so; and those in the third not at all. The seeds y^cre 
sown separately at the same time in good mould, and. the 

. celerity of their vegetation was in the same order. The 
seeds that haefbeen in oxigen gas came up in three days; 
thgse that had been in atmospheric air, in four; and those 
that-had been in the inflammable gas, not till the/end the 
sllth. 1 e . 


Analysis of it. To find the nature of this gas, 1 introduced fifty 
’ measures of ity add a hundred of oxigen gas, Into Volta's 
eudiometer previously filled with ^KfiMl er * After* the- in¬ 
flammation 
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flammation of this mixture by the electric spark, .the ab¬ 
sorption Was foung to be at first eighty; no phosphorus w%e 
deposited; and on "washing the residuuftn six measures more 
were absorbed. The sixty four remaining were nearly pure 
oxigen, for they were almost wholly absorbed by being fired 
repeatedly with proportional additlbns of hidrogen gas. 

The precipitate produced in t^c lime-water, being treated 
immediately with nitric acid, dissolved in it with efferves¬ 
cence : but it did not consist entirely of carbonate of lime;* 
for caustic ammonia, poured into the nitric solution, sepa¬ 
rated a great part of it, namely the phosphate of time. 

Hence we may conclude, that fifty measures of {jfiis gas re¬ 
quire thirty six of oxigen gas to burn it completely ; and 
that the products of this combustion are water, phosphoric 
acid, and carbonic acid: consequently it is phosphocarbu- Its nature, 
retted hidrogen gas *. 

§ 12. The liquid remaining in the matrass, in which al- Residuum of 
cohol has been boiled with phosphorus and caustic fixed al- p {iSe d alcohol, 
kali, contains no phosphate, as we may satisfy ourselves 
by adding lime-water to it: but if the boiling have been 
long continued, phosphurettrd hidrogen gas comes over to¬ 
ward the cyd, the bubbles of which take fire spontaneously 
on coming into contact with the air; and then the remain¬ 
ing liquid contains more water than alcohol, and a little 
phosphate. Hence it appears, that the presence of caustic 
alkali, more soluble in water than in spirit of wine, and 
the tendency of phosphorus to unite with hidrogen and car¬ 
bon, give rise to the phosphocarbu retted hidrogen gas, and 
the conversion of the alcohol into water, by subtracting 
the whole of its carbon, aud the greater part of its hufro- 
gen. It is remarkable, that the phosphorus, which remains state of the 
after long boiling in the alkaline lixivium, remains In a fluid {^ sphoius 
state at a temperature of 10* [54*5* F.] or less; but on 
throwing it into water, or into a vessel of any kind, it be- 

* * ' 4 ‘ * 4 9 

• • 

* Trommsdorff having strottgly heated phosphoric acid with A similar gas 
charcoal, obtained U gas, which he found to be a triple compound different way*, 
of hidrogen, phosphorus, and carbon. (See V^n Mons’s C’hemi- , • 

cal Journal, vol. II, p. 213 and 225,) There is every reason to 
; presume, that hi? gas was the.sainje a* that l have examined,, plough 
, the tnekhotjs'employed to obtain the tw.o yrere totally dhSire^t 

comes 






copes^lid*« and tatgcmes the colour gad 
fSe finest qmhec*^ 

\ 13. I Oftputfi cfoMita<** 4M* pe|fcr Without mentioning 
some experiment* £ev$r|q<?fc, during mfc res££&oe1**ll<ttft$ 
Cty a Species of« gtow-weng^tbc foeq^ydfr sfoifor Xiitfei pro- 
tfigioua gwfsbeiNko/ 'W&cb^ure found dn -the summer In Wil 

^ $*»* > * *o . ^ 

■Experiments ^^fiW^jhfcofi this Insect Continues some time, wheat! Is 
on the light of*|^gt$atagcr inter. It 4om not appear tp be diminished for 
glowworm, #r0quarttr jot an hour,. and is some hoars before H 
qOM^spuJirely* If oil bo «vsed instead of water, if is ax. 
tft^i^edrtoore speedily, the light ceasing in fifteen <*r 
twenty minutes. It is extinguished equally ta htdrogeQ'gas, 
carbonic acid gas, and ia nitrons gas extricated in the hy- 
drofnndui^ apparatus. If the insect be withdrawn from 
these gasses soon after its light is extinguished, its phospho¬ 
rescence revive* by the mere contact of the air; but when it 
will not revive even in exigen gas, there is a mode of rr. 
producing,# with peculiar lustre. This consists in placing 
the insect, whether living or dead, in the rutiiant fusses that 
arise from the mouth of a phial filled with nitrous acid. As 
soon as these vapours touch the abdomen of the insect, this 
become# luminous, and diffuses a grefenish phosphorescence* 
,W<hfeh speedily increases, till it becomes of a dazzling bright¬ 
ness ; and afterward diminishes in proportion as it increased, 
tilt it ’ entirely xreases. This beautiful phenomenon conti¬ 
nues about a minute only; and thongb I have tried various 
means, I could never revive the phosphorescence after its ex- 
tmetfan in nitrous vapour. If oxigen gas, or even atmo¬ 
spheric air, be passed up into a phial containing the infcdct 
and rntpraa gas, f the light wilt soon reappear with more vfJ 

vjdneit than in Us natural state. * 

«* 

Fulminating P S ' After tfcis paper wayent to the editors of the An*. 

®*ta$ ty v%pfy»f * a ne^prop^r ^,0% phosphuret 

pfjoxjcjeof jfuai, rihidt I had nqt observe before .Having 

a I have aoti tdd this phenomenon with soda in parjfcufor* and 

•ligllttP 
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bcdled dre .part* of phosphorus «itb> trek of pnge 
Soda irr rectified aloohol, I pougfed this liquid StifHiot niMt 
solution of of nitrate of leaden waters The pro, 

roHaprkd dnopk ebb j4e$£ of filtering pgper to an. 
ettay "to deprive Ktqefckly bf its moisture, without 
Mjbtpn^issti|«B4f ftedvto(wfo>H^ la this state 
kwfiHi colour, aad possessed all the- properties 

ttkftttutoed itt ^ 5; but it had ■'likewise that of detonating^ 
khM| i v , vfcu the puiatt s s t quantity folded id paper was* 
Struck with a hammer. When the paper was opened after 
the experiment, f found it eoated with Head completely re* 
tired. I also fdnrtd, that touching it with a drop of jul* 
phone acid was' sufficient to set it on fire* 



* X. 

a 

Report made to* the Physical and Mathematical Close qf 
the Franck Institute t .on a Burning Mirror presented to 
the Class by Mr. Peybard +. 

Mr. PEYR^RD, who h&9 just published an elegant Bunting glass 
translation of the Works of Archimedes, was naturally led of AlduB ^^ 
to refect on the means, which that great geometrician is said 
to hare employed, to burn the fleet of Marcellas before Sy¬ 
racuse* * Roth the ancients, and the authors of the middle 
ago relate? that he used a burning mirror; but none of 
tfcom entprinto the particulars sufficiently, to gives ns an 
accurate idea of his process. Anthemius, who built the 
church of Saint, Sophia* at Constantinople in the sixteenth 
centtry, and appears to hare been a tery intelligent archi¬ 
tect* invented an assemblage of .plane rpirrors, to produce 
the same effect as that of Ardlimedes. Since that time 
fUrcher, wbo perhaps was unacquainted with the works of 
Afchfagedes, thought of something similar. Lastly Count 
deBoffcm Constructed a bhtuidg mtr^orj of a 

hortfitefi and 1 sixty* eight pfbgtfgiagfclf; and the^expVihtents, 

• Tljfe temperature that day was 15* tt. fc66« £.). * 

f SOpuiaf* BibifcHh^e p. 
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iji which employed it,> arc well known. 6 Th#e>$|$e 
processes,, which pome to thp samc thing) are,attended with 

serious uiconveaiieitdks* . * * - * 

Jfecesrary con- ■ For a mirror,tp reject tq.fone and the same point .the 
dtructioo.^ rays of the sun, considered as parallel to each other, the 
reflecting surface must*make part of that of & paraboloid, of 
revolution, the axis of wbieh is parallel to the rays of light, 
t and tfs, focus the?!’ point Of union. If this mirror were 
composed, of a great number of plane mirrors of moderate 
Size, the plane of each must be parallel to a tangent of the 
paraboloid at the point where it is cut by the corresponding 
iodine vspt6r, Now in consequence of the motion of the 
sun the position of the axis of the paraboloid changes with 
'Impracticable 5 dine rapidity. If the form of the mirror therefore be un- 
with Rifles changeable, the whole most turn round the foens with the 
sun, which appears to be impracticable i and if the parts 
that compose it' be movable independent of each other, 
each of these parts must turn so as to be constantly per. 
pcndiculaf to the right line, that bisects the angle formed by 
the solar ray and the corresponding radius vector. 

It appears difficult to give the component mirrors the 
movement in question by means of a machine, less perhaps 
because the change in the sun’s declination would render 
this machine complex, than because the expansion of the 
metallic rods, used for imparting the motion, would change 
in a perceptible and unforeseen manner (he direction of the 
component mirrors; and because the action of the machi¬ 
nery would impart to each mirror a vibratory motion, that 
would keep the image in perpetual agitation. 

Each glass ma- There, remains no other reasonable way therefore of com- 
naged by^a dif-p 0g j a g a burning mirror of several plane mirrors, but by 
•ren peis^n. ^ n |. r|is ^| n g Q f t h c jitter to an individual, charged with 

keeping it in the proper position for reflecting the image of 
*the'snn to a determinate point, varying the position agree- 
Mnconvenienct ably to the motiog of the sun. But Mr. Pcyrard justly 
observes, that this .method is attended with an inconveni¬ 
ence, which nuist prevent its success. It is easy indeed for 
a single person, attentive and conveniently placed, to direct 
tQ point the image of thejsun reflected from a mirror of 
jQodgl’&te size, and to keep it there, notwithstanding the 
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difficult 
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motion of the luminary. The difficulty would hofbe re/y 
great for three or four persons to do this at the same timl. 

But If fifty, a hundred, or two hundred persons were em. 
ployed to form a burning'focus in this manner,* as none of 
them'cotild distinguish the image he # serit from that sent by 
another, if one of the images alone should deviate from the 
focus, each of the cooperatoA would try whether it were 
his, ahd hence would arise an agitation and disorder, that 
would prevent the focus from being formed. This incon¬ 
venience Mr. Peyrard purposes to remove in a very Ingeni¬ 
ous way,’ by furnishing each of his mirrors with an appa¬ 
ratus not very complex, which we shall proceed to de¬ 
scribe. 

A 6iaall telescope supported on a stand, and furnished Cmtrivaace&r 
with two wires crossing each other in the focus of 
glasses, may easily be directed to the point, to which the 
image is to be conveyed. In this direction it is fixed by two 
screws. This telescope, without changing its direction, is 
movable on its axis between two collars, and can be kept 
in any position round this axis by another screw. On this 
telescope is fixed the mirror, which it carries with it when it 
turns round its axis; and which, independent of this mo¬ 
tion, is capable of turning round another axis, perpendi¬ 
cular to that of the telescope. The telescope is to be turned 
on its axis, till the axis of the mirror is perpendicular to the 
plane formed by the incident and reflected rays, and in this 
position it is to be fixed by a screw. Lastly the mirror is 
to be turned on its axis, till the reflected rays are parallel to 
the axis of the telescope; and then the Image of the sun 
must strike the object at which the telescope points. 

The two movements here mentioned are executed one af- First more- 
ter the other, and are capable of considerable precision. ment * 

With respect to the first, when the axis of the mirror is per¬ 
pendicular to the plane of the Incident and reflected ra/s, 
the edge of the frame, which is perpendicular to the axis of 
the mirror, throws its shadow in a plane parallel to the in¬ 
cident and reflected rays, ahd consequently parallel to the 
axis of tlie telescope. This shadow therefore, or die boun¬ 
dary. of the light reflected from the mirror, will cutamindox 
projecting from the telescope in a right line at the same dis¬ 
tance, 



T 380 c 


Second move¬ 
ment; 


Each per-nni 
acts uidrpent- 
autiy of the 
KM 


stntfcfire class ot AXCHrwEots 

tanco frm&'tbe axis of the telescope as the edge of* thm 
frame is. % * 

Accordingly (hie tight line faigtg traced po ftp facepf thp 
Index 1 , for^xectithrg the 4cst motion it w sufficient to tstp 
the’teffarwpc'on its stxjk, fill the shadow el the frame* co¬ 
incides with the right Hoe ox* ifeeindex j which* may be done 
with qonskftrabje jjrecisioit . 4 

* iPotilfm second movement, ft is clear, that, whets the mhv 
for ts so placed as to hare its reflected rays parallel to the 
Wxis of the telescope, if in the axis of the mirror, and close 
to'the edges of the frame, a little line of fte silvering he re¬ 
moved, the want of silvering will produce *4 ’shadow, thftt 
will, fall on the'middle of the right line of the index. This 
middle point being previously marked or the Index, to ex¬ 
ecute the second movement ft suffices to torn the mirror on 
its own axis, till the shadow of the unsiivered stroke falls 
on this point; which may be done wkh the same precision 
as the former movement. 

Thus we see, that every person employed, however great 
the number, may direct the image he produces to the point 
assigned for the focus, without troubling himself about 
what is done by the others, and without being disturbed by 
their operations. It may be observed too, that the motion 
of the sun in its diurnal axis is not so rapid, but that one 
person might attend to ten mirrors near each other, and 
keep them ut the right position, which would greatly dimi¬ 
nish the trouble and expense of the process. 

We are of opinion therefore, that Mr. Peyrard has car¬ 
ried the construction of. burning mirrors composed of se¬ 
veral plane mirrors to a degree of perfection, that it had not 
before acquired,* and appears to us to merit tho approbation 
of the class. 

Pone at the Palace of the Arts , 3rd of August, 1807«- 

CHARLES, ♦ 

ROCHON, 

3VJONGE,. Reporters. 

The class approves this report, and adopts its conclusions. 

DELAMBRE, Perpetual Secretary* 
Park)* 4th ot August, 1807. 
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XI. 

* of 4lm BlromMo. By Mr . Klaproth*. 

A very remarkable fossil, fdhndjn large masses in the Broiuue. 
strata of setpeutiae near Knanbatjua Upper Stiria, has beea 
known within these few years* by the xjame of branzite. 

The foHowing are its characters, as giren by Mr. G. E. • 

Kars ten. 

. Its colour h a light tombac brown. ft* duwactws. 

It is ia masses, disseminated in large pieces. 

|t h^s a metallic semibrilliancy. 

Its fracture is lamellar, very distinct from simple splitting. 

The pieces separated are large grained. 

In thin plates, it is translucid: in the mass, opaque. 

Where scraped it appears white. 

It is semihdrd, and very brittle. 

Its specific gravity is not great. That of the specimen 
analysed was 3 a 2. 

A. Exposed to a red heat for half an hour its colour Analysed 
was ruddered a little lighter, and it lost half a part per 
cent. 

& a, 100 grains of bronxite were thickened with a lit* 
ivinm containing 200 grains of potash, and then kept at a 
rod heat for half an hour. The mass, which had not en¬ 
tered into fusion, was triturated in a mortar, then softened 
with hot water, supersaturated with muriatic acid, and com¬ 
pletely dissolved. Being evaporated to iln ness, and then 
treated with water acidulated with muriatic acid, the silexSilex 
remained, • which, alter calcination, weighed 60 grains. 

A. The muriatic solution was neutralized cold with car¬ 
bonate of soda The precipitate, treated with a boiling 
lixivium of potash Imparted nothing to it Well gashed 
and heated red hot, 10‘5 gw. of oxide of it on remained. Oxide of iron. 

e» The colourless liquid* thus div^Ned of iron, was 
made to boil, after which a sufficient quantity of carbonate 
of soda was added „ to decompose it entirely* Th& preci- 

• Annates de Chirn. vol, IXV, p, 1.07. Translated than Geh> 

ten's Journal. t . 

pitate 




Ifagnesi*. 


Component 

parts. 


Occurs disseml 
nated in ser¬ 
pentine. 


« ' 

Hauyfo dUl- 
lage > r 


J&AZ>¥8!* OF BROKZItfi. 

pitate ;ofi4dhed, after beta# strongly heated, consisted of 
tf *5 grain! of pure magnesia. a * 

C. Sixty grains! of bronzitc were heatedred hot Wirtt 
SQO grainy of nitrate of bArytl», till the nitrate fcefini 
pletely decomposed. The, mass, being triturated, dilated 
with water, aqd supersaturated with Sulphuric add, was 
bolted for Some time, and t tyeri filtered. The free sulphuric 
aci^hatiog been saturated in great part with ammonia, ace*, 
tate of barytes was added. The supernatant liquid was 
poured off, and evaporated to dryness. The residuum was 
heated red hot, then elutriated with hot’ water, anti the li¬ 
quid filtered off. This liquid contaitteda trace of potash, 
for reddened litmus paper acquired a blue tinge from ft after 
.some time; but one drop of nitric acid was more than suf. 
Helent to destroy this alkalinity, and give the liquid an acid 
character. 

Bronzitc therefore is composed of 


Si lex 

60 

Magnesia 

27*6 

Oxide of iron 

10-5 

Water 

0*5 


98*5 

The bronzitc here described is the only instance known 
of its being found? in compact masses; though it is fre¬ 
quently found in little separate pieces in serpentine j for in¬ 
stance, near Teinach, in the Parher-AJp, in Lower Stiria, 
at Mount Hrpdicko in Moravia, at Zcllerwaide near Sie- 
benlehn, near Gnanabacoa in Cuba, &c. 

It is not yet decided whether the schillcrstcin (schiller- 
spath, schtllerblende) in the serpentine of Baste, near Ilartz- 
bourg, in the Hartz, may also be classed with it. As the 
analyses of this mineral yield aluiniuc to the amount of 0*23 
according to Heyer, and ,of 0*18 according to Gmciin, it 
should be classed wjth the schillernden hornblende^ as has 
already been domrby Mr. Kars ten, if this, large proportion 
of alumlne be confirmed. 

Mr. Hatty Has made a 'separate species under the name of 
diallage, in which he has classed the smaragdite as green la- 
tnefto-fibrous diallagc, and the bronzitc he gives as a variety 

of 
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of (His by fhe # name of bronzed metalloid lameib?-fibrcwi> 
diifllage. Ou the contrary be separates from it th^ 

Labrador hornblende, of which he ma^es a distinct species 
under the name of metalloid, reddish brown, laminar by. 
perst&ie. * 

In my opinion our bronsite cannot be ranked with thedHfejwnt *j^» 
emerald^ or the diallage, as it is of a different nature; for, 
according to the analysis of Mr. Vauquelin, the diallage 
sot dnly contains a little magnesia and alumine, bnt a 9 
preponderant proportion of lime, to say nothing of 
the chrome. It is distinguished too by melting alonft 
into a scoria before the blowpipe, while the bronzite is in. 
fusible. 


XII. 


Extract from a Letter of Mr. Gehlen', on the Analysis of 
the Kannelstein and Greenland Garnet , on some Metallic 
Succinates , $c.* 


IN my way through Berlin Mr. Klaproth gave me the ana- Analysis of 
lyses of the kannelstein, Greenland garnet (almandine ), some fossik * 
and haarkies (capillary pyrites, Brochant, II, 127). -The 
filrst, you know, has been classed in the zirconian genus; 
and Mr, Lampadius, of Freyberg, imagined he found in it 
zircon and potash. Mr. Grnner, of HanovCr, and Mr. * 
Trommsdorf, of Erfurt, who have analysed the Greenland 
garnet, assert, that they found zircon in this also. Neither 
of these fossils how ever afforded Mr. Klaproth any of this 
earth, the following being the results of his analyses. 


The kannelstein yielded - 


silex 

lime 

alumine > 


oxide of iron 


38*80 Kannektoiru 
31*25 
21*20 
*6*50 


97*75 


♦ 


* inhales de Chimie, vol. LXV, p. 185. 
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stlex * 
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4af 

i6*50 
- 8**o' 

Due 9 .• - 1*75 

oxide of iron - $9*50 

oxide of manganese 0*o0 


ntn nX«** 
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, * ^ '***5 

CkpS&ujr fftp « T** Capillary pyrites fa not a solphurelof fro*, but na* 
tfVe nickel, with a little cobalt and arsenic. 

Several years ago, yoq know, in my examination of am* 
be*) and its add, which I hare not ye^publi^$$l, Hound, 
that the succinate of iron was insoluble in wjwtcr; that of 
manganese, ou the contrary, veiy soluble; and that on this 
I fonnded an easy method of separating thole two metals, 
which has since been mnch employed by Klaproth, Vau- 
queliu, and others. The basis of this process being the dif¬ 
ferent, or I may say, inverse solubility of two saline conu 
binations, it was obvious, that other acids might produce a 
Beiwoic acid similar result. Accordingly Mr. Berzelius mentioned the 
the^ame *° d ° ^ enzo * c acid, which however I cannot think very suitable, 
as Mr. Trommsdorif asserts, that the benzoate of iron ft 
very soluble. Mr. John has lately employed with the same 
view the oxalic acid, and acidulous oxalate of potash ; and 
Mr. Simon, an eminent chemist of Berlin, confirms their 
utility in a paper he has just w ritten on the analysis of some 
# fossils, the'colopkonite, scapolite, Ac.; and ho observes 
they are preferable to the succinic acid, because the o\alate 
of iron is less bulky than the succinate 
Titanium pro- The same chemist has examined the phenomena exhibited 
tu^iTnotby ky gMHc acid and tannin with titanium. This metal ft 
gallic tad. not precipitated from its solutions except by tannin, or sub¬ 
stances containing it. 


Oxalic acid 
preferable 
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of sound, 2ft' ^ 

Jasison, Dr. O. on expectorated mat¬ 
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